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wherein R 1 and R 2 denote a halogen atom or hydrogen atom; R 3 means a hydrogen atom or lower alkyl group; t 
r and m stand for 0 or 1; A is N or CH; W denotes an aromatic ring or a condensed ring thereof; X means 
another aromatic ring, an alkanediyl group, an alkenediyl group, or an alkynediyl group; Y stand for -S-, etc.; Z 
denotes a hydrogen atom, etc., or a salt thereof, and intermediates thereof or a salt thereof as well as processes 
for the preparation thereof, and pharmacetical composition suitable for use as an antifungal agent. 
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BACKGROUND OF THE INVENTION 

a) Field of the Invention: 

The present invention relates to an antifungal agent. Particularly, the present invention relates to an 
antifungal agent useful for treatment for dermatomycosis, visceromycosis or the like. More particularly the 
present invention relates to a derivative containing a 5-membered heterocyclic ring or a condensed'ring 
thereof, and an acid-addition salt thereof, which are useful as antifungal agents. Further, the present 
invention relates to a preparation process of such derivative and acid-addition salt, and a pharmaceutical 
composition comprising the derivative and a pharmaceuticaliy acceptable salt therefor. 

Furthermore, the present invention relates to synthetic intermediates of azolic compound useful as an 
antifungal agent, and a process for the preparation thereof. Particularly, the present invention relates to 
synthetic intermediates useful for the preparation of antifungal agent effective to the remedy of the 
dermatomycosis, visceral micotic infection and the like, and a process for the preparation thereof. 

b) Description of the Related Art 

In the field of antifungal agents, amphoterin B or the like has heretofore been used, for example, in 
treatment for mycosis profundus. However, azole type synthetic antifungal agents have recently come to' be 
developed. Even in these azole type agents, however, there has been an eager demand for development of 
a far excellent antifungal agent from the viewpoint of its effect for patients depressed in immune function. 

For example, Japanese Patent Application Laid-Open (KOKAI) No. 70885/1982 discloses a tirazoie 
compound as an azole type synthetic antifungal agent. Besides, Japanese Patent Application Laid-Open 
(KOKAI) No. 224689/1985 discloses a (1,2,4-triazol-1-yl)-methyl-carbinoi derivative. 

The present invention intends to provide an antifungal agent more effective than the conventional 
antifungal agents and intermeidates therefor. 

SUMMARY OF THE INVENTION 

The present inventors have carried out an extensive investigation. As a result, the following inventions 
have been completed. 

I. A compound represented by the general formula: 

A 




wherein R' and R 2 are identical with or different from each other and denote individually a halogen atom 
or hydrogen atom; R3 means a hydrogen atom or lower alky! group; t , r and m may be identical with or 
different from each other and stand individually for 0 or 1; A is N or CH; W denotes an aromatic ring or a 
condensed ring thereof which may have one or more hetero-atoms and may have one or more 
substituent groups, or W denotes an aromatic ring or a condensed ring thereof wherein a part or the 
whole of an aromatic ring or a condensed ring thereof which may have one or more hetero-atoms and 
may have one or more substituent groups is saturated, X means an aromatic ring which may have one or 
more substituent groups and may contain one or more hetero-atoms selected from N, S and 0, an 
alkanediyl group which may have one or more substituent groups, an alkenediyl group which may have 
one or more substituent groups, or an alkynediyl group which may have one or more substituent group; 
Y stands for a group represented by -S-. >SO, >S0 2 , >C = S. >C = 0, -0-. >N-R 5 , >C = N-OR & or-(CH 2 ) r , 
in which R° means a hydrogen atom or lower alkyl group, and j stands for an integer of 1-4; and Z 
denotes a hydrogen atom, halogen atom, lower alkyl group, halogenated lower alkyl group, lower alkoxy 
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group, halogenated lower alkoxy group, hydroxyl group, thiol group, nitro group, cyano group, lower 
alkanoyl group, phenyl group which may have one or more substituent groups, phenoxy group which 
may have one or more substituent group, imidazolyl group which may have one or more substituent 
groups, triazolyl group which may have one or more substituent groups, tetrazolyl group which may have 
one or more substituent groups, or amino group which may have one or more substituent groups, except 
for the case where W is a thiazole ringe, R 3 is a methyl group, and 2 is a hydrogen atom when I =1 
and r = m = 0, or a salt thereof. 

II. A process for the preparation of optically active (2S,3R)-3-(2,4-difluorophenyl)-3-hydroxy-2-methyl-4- 
(1H-1,2,4-triazol-1-yl)butyronitrile, which comprises reacting optically active (2R,3S)-2-(2,4- 
difluorophenyl)-3-methyl-2-(1H-1,2,4-triazol-1-yl)methyloxirane with diethylaluminum cyanide. 

III. A process for the preparation of optically active (2S,3R)-3-(2,4-difiuorophenyl)-3-hydroxy-2-methyl-4- 
(1H-1.2,4-triazol-1-yl)butyronitrile, which comprises reacting optically active (2R,3S)-2-(2,4- 
difluorophenyl)-3-methyl-2-(1 H-1 ,2,4-triazoM -yl)methyloxirane with ytterbium cyanide. 

IV. A process for the stereoselective preparation of optically active (2S,3R)-3-(2,4-difluorophenyl)-3- 
hydroxyl-2-methyl-4-(1H-1 ,2,4-triazoM -yl)butyronitorile, which comprises reacting optically active 
(2R,3S)-2-(2,4-difulorophenyl)-3-methyl-2-(1 H.-1 ,2,4-triazoM -y I) methyloxirane with acetonecyanohydrin. 

V. A process for the preparation of a compound represented by the formula: 



wherein W means a substituted thiazole ring, and A, R\ R 2 , R 3 , X, Y. Z, r and m are as defined above or 
an acid-addition salt thereof, which comprises reacting a compound represented by the formula: 



wherein A, R\ R 2 and R 3 are as defined above, with a compound represented by the formula: 





m 2 



R2 



^2 



wherein Hal is Br or CI, and X, Y, Z, r and m are as defined above. 
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VI. A process for th preparation of a compound represented by the formula: 



N-1 



R3 




W-(X) r -(Y)-Z 



15 



wherein A t R\ R* f rs, x, Y, 2, r and m are as defined above, and W means a substituted or 
unsubstituted, nitrogen-containing 5-membered heterocyclic ring or a condensed ring thereof, or an acid- 
addition salt thereof, which comprises reacting a compound represented by the formula- 



20 



25 




R2 

30 

wherein A, R 1 and R 2 are as defined above with a compound represented by the formula: 



35 



40 



wherein D is a group consisting of a substituted or unsubstituted, nitrogen-containing 5-membered 

heterocyclic ring or a condensed ring thereof, and Z is H or CH 3 . 

VII. A process for the preparation of a compound represented by the formula: 



45 



50 




W-(X) r -(Y) m - 



55 



wherein W means a substituted or unsubstituted 5-membered heterocyclic ring or a condensed ring 
thereof, and A, R\ R2 R3 t x, Y, Z, r and m are as defined above, or an acid-addition salt thereof, which 
comprises reacting a compound represented by the formula: 
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10 




15 



20 



with a compound represented by the formula: 



R 3 -CH 2 - 



-(X) x -(Y) m -2 
Si(CH 3 ) 3 



25 



30 



35 



40 



45 



wherein R 3 , X, Y, Z, r and m are as defined above. 

VIII. A process for the preparation of a compound represented by the formula: 




wherein A, R\ R 2 , R 3 , W, X, Y, Z, r and m are as defined above, or an acid-addition salt thereof, which 
comprises reacting a compound represented by the formula: 



w-(x) x -m m -z 



50 




55 



wherein A, R\ R 2 , R 3 , W, X, Y, Z, r and m are as defined above, with meta-chloroperbenzoic acid and 
then with sodium 1 ,2,4-triazole or sodium 1,3-imidazole. 

IX. A pharmaceutical composition comprising a compound represented by the general formula (1): 



6 
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wherein R and R* are identical with or different from each other and denote individually a halogen atom 
or hydrogen atom; R3 means a hydrogen atom or lower alkyl group; r and m may be identical with or 
different from each other and stand individually for 0 or 1; A is N or CH; W denotes an aromatic ring 
which may have one or more substituent groups and may contain one or more hetero-atoms selected 
from N, S and 0, or a condensed ring thereof; X means an aromatic ring which may have one or more 
substituent groups and may contain one or more hetero-atoms selected from N, S and O, an alkanediyl 
group which may have one or more substituent groups, an alkenediyl group which may have one or 
more substituent groups, or an alkynediyl group which may have one or more substituent group- Y 
stands for a group represented by -S-, >S0, >S0 2l >C=S, >C = 0. -0-, >N-R«, >C = N-OR s or-(CH 2 ')- 
m which R* means a hydrogen atom or lower alkyl group, and j stands for an integer of 1-4; and Z 
denotes a hydrogen atom, halogen atom, lower alkyl group, halogenated lower alkyl group, lower alkoxy 
group, halogenated lower alkoxy group, hydroxy! group, thiol group, nitro group, cyano group, lower 
alkanoyl group, phenyl group which may have one or more substituent groups, phenoxy group which 
may have one or more substituent groups, imidazolyl group which may have one or more substituent 
groups, tnazolyl group which may have one or more substituent groups, tetrazolyl group which may have 
one or more substituent groups, or amino group which may have one or more substituent groups except 
for the case where W is a thiazole ringe, R* is a methyl group, and Z is a hydrogen atom when r = m = 
0, or an acid-addition salt thereof and a pharmaceutically acceptable salt. 
X. A process for the preparation of a derivative represented by the general formula: 

QH 



■5 



wherein 

A is = CH- or =N-, 

L and IVI are identical with or different from each other and denote individually a hydroqen atom or 
halogen atom, and 

R 1 means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered heterocyclic 
nng, which may contain one or more other hetero-atoms in addition to a sulfur atom and has a 
substituent group, with an aromatic ring which may contain one or more hetero-atoms and may have a 
substituent group; or a partly or entirely saturated condensed ring thereof, or an acid-addition salt 
thereof, which comprises, upon the preparation of the derivative or the acid-addition salt thereof, adding 
a 2-halo-acetophenone represented by the general formula: 
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wherein U denotes a halogen atom, and L and M have the same meaning as defined above, to a 
compound containing a 5-membered heterocyclic ring or a condensed ring thereof or a partly or entirely 
saturated condensed ring thereof in the presence of an n-alkyllithium to react them, and then, adding 
1 ,2,4-triazole and sodium hydride to the resulting reaction product to react them. 
XI. A process for the preparation of a derivative represented by the general formula: 



A is =CH- or =N-, 

L and M are identical with or different from each other and denote individually a hydrogen atom or 
halogen atom, and 

R 1 means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered heterocyclic 
ring, which may contain one or more other hetero-atoms in addition to a sulfur atom and has a 
substituent group, with an aromatic ring which may contain one or more hetero-atoms and may have a 
substituent group; or a partly or entirely saturated condensed ring thereof, or an acidraddition salt 
thereof, which comprises, upon the preparation of the derivative or the acid-addition salt thereof, reacting 
its corresponding derivative containing a cyanophenyl-substituted 5-membered heterocyclic ring with 
sodium azide and triethylamine hydrochloride. 

XII. A process for the preparation of a derivative represented by the general formula 



A is = CH- or = N-, 

L and M are identical with or different from each other and denote individually a hydrogen atom or 
halogen atom, and 

R\ means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered heterocyclic 
ring, which may contain one or more other hetero-atoms in addition to a sulfur atom and has a 




wherein 




wherein 
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substituent group, with an aromatic ring which may contain one or more hetero-atoms and may have a 

S2??h K r ° UP: 1? Part ' y ° r 6ntire,y S3tUrated "n*** ring thereof, said derivatives being 
subsmuted by an alky! group at a 3- or 4-position of a tetrazole ring, or an acid-addition salt thereof 
wh.ch comprises, upon the preparation of the derivative or the acid-addition salt thereof, reacting its 
IT^lhZl a, ' Ve COntai " in9 3 tetra20lS ' Pheny '- substituted 5-membered heterocyclic ring with 
XIII. A process for the preparation of a derivative represented by the general formula 



OK 



hi 

wherein 

A is = CH- or = N-, 

L and M are identical with or different from each other and denote individually a hydrogen atom or 
halogen atom, and 

R 1 means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered heterocyclic 
ring, wh.ch may contain one or more other hetero-atoms in addition to a sulfur atom and has a 
substituent group, with an aromatic ring which may contain one or more hetero-atoms and may have a 
substituent group; or a partly or entirely saturated condensed ring thereof, or an acid-addition salt 
thereof, which comprises, upon the preparation of the derivative or the acid-addition salt thereof, reacting 
its corresponding derivative containing a halophenyl-substituted 5-membered heterocyclic ring with 1 2 4- 
tnazole and sodium hydride. y 
XIV. A process for the preparation of a derivative represented by the general formula 




wherein 

A is = CH- or =N-, 

L and M are identical with or different from each other and denote individually a hydrogen atom or 
halogen atom, and 

R' means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
add.t.on to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered heterocyclic 
ring, which may contain one or more other hetero-atoms in addition to a sulfur atom and has a 
substituent group, with an aromatic ring which may contain one or more hetero-atoms and may have a 
substituent group; or a partly or entirely saturated condensed ring thereof, or an acid-addition salt 
thereof, which comprises, upon the preparation of the derivative or the acid-addition salt thereof, reacting 
its corresponding derivative containing a 1 ,2,4-triazol-1-yl)ethanol. 
XV. A process for the preparation of a compound represented by the general formula: 
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R 

wherein R means a lower alkyl group, Pr denotes a protecting group for a hydroxyl group, and L stands 
for a leaving group, or a salt thereof, which comprises protecting the hydroxyl group of a compound 
represented by the general formula: 

id) 

R 



wherein R means the same group as defined above, and R 1 denotes a hydrogen atom or a protecting 
group for a carboxyl group, by a protecting group to form a compound represented by the general 
formula: 

R 

wherein R, R 1 and Pr each mean the same groups as defined above, then deblocking the protecting 
group for the carboxyl group of the compound represented by the formula (2) to form a compound 
represented by the general formula: 

Pr O^ C0 2 H 



(3) 

R 

wherein R and Pr each mean the same groups as defined above, and further reacting the compound 
represented by the formula (3) with a compound represented by the formula: LH in which L means the 
same group as defined above. 

XVI. A process for the preparation of a compound represented by the general formula: 

R 

X, 



wherein R means a lower alkyl group, Xs are identical to or different from each oth r and de 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, 
salt thereof, which comprises reacting a compound represented by the general formula: 
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5 ^ 



PrO' V (5) 



wherein R and Pr each mean the same groups as defined above, and L denotes a leaving group with 
compound represented by the general formula: 




(6) 



wherein Xs each mean the same groups as defined above, and Y means a chlorine, bromine or iodine 
atom, or a reactive derivative thereof. 

XVII. A process for the preparation of a compound represented by the general formula: 



R 




X 



wherein R means a lower aikyl group, Xs are identical to or different from each other and denote 
.nd.v.dually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxy! group, or a 
salt thereof, which comprises reacting a compound represented by the general formula- 




te'" R. Xs and Pr each mean the same groups as defined above, with triphenylphosphonium 
methy ide derived from methyftriphenylphosphonium chloride, methyltriphenylphosphonium bromide or 
methyltriphenylphosphonium iodide, or with trimethylsilylmethylmagnesium chloride, trimethylsilylmethyl- 
magnesium bromide or trimethylsilylmethyllithium. 

XVIII. A process for the preparation of a compound represented by the general formula: 
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wherein R means a lower alky! group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, or a 
salt thereof, which comprises reacting a compound represented by the general formula: 



R 




X 



wherein R, Xs and Pr each mean the same groups as defined above, with a peroxy acid. 
XIX. A process for the preparation of a compound represented by the general formula: 



R 




X 



wherein R means a lower alkyl group, Xs are identical to or different from each other and de 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, 
salt thereof, which comprises reacting a compound represented by the general formula: 



R 




wherein R, Xs and Pr each mean the same groups as defined above, with chloromethyllithium formed 
from chloroiodomethane or bromochloromethane, or with dimethyl-sulfoxonium methylide, dimethylsul- 
fonium methylide, diethyl-sulfoxonium methylide or diethylsulfonium methylide. 
XX. A process for the preparation of a compound represented by the general formula: 



12 
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Mh/H aif T? lower alkyl group. Xs are identical to or different from each other and denote 

3 k t r ° 9en ° r ha '° 9en at ° m ' ^ Pr St3ndS ,0r 3 protectn 9 9 rou P ,or a Mroxyl group, or a 
salt thereof, which compnses reacting a compound represented by the general formula- 




X 



wherein R. Xs and Pr each mean the same groups as defined above, with an oxidizing agent 
XXI. A process for the preparation of a compound represented by the general formula: 



R%, yR 3 
Me' S » OH R 




wherein R means a lower alkyl group. Xs are identical to or different from each other and denote 
indmdually a hydrogen or halogen atom. Pr stands for a protecting group for a hydroxy! group R* 
means a lower alkyl group, and R 3 denotes a methyl or lower alkoxy group, or a salt thereof, which 
compnses reacting a compound represented by the general formula: 




wherein R, Xs and Pr each mean the same groups as defined above, with an alkoxydimethylsilylmethyl- 

magnesium halide or dialkoxymethylsilylmethylmagnesium halide. 

XXII. A process for the preparation of a compound represented by the general formula: 
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X 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, or a 
salt thereof, which comprises reacting a compound represented by the general formula: 




wherein R, Xs and Pr each mean the same groups as defined above, R 2 means a lower alkyl group, and 
R 3 denotes a methyl or lower alkoxy group, with a peroxy acid in the presence of a base. 
XXIII. A process for the preparation of a compound represented by the general formula: 



=2L ^OPr 




wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, Pr stands for a protecting group for a hydroxyl group, and A 
means CH or a nitrogen atom, or a salt thereof, which comprises reacting a compound represented by 
the general formula: 



X) (20) 



wherein R, Xs and Pr each mean the same groups as defined above, with 1 ,2,4-triazole or imidazole, or a 
salt thereof. 

XXIV. A process for the preparation of a compound represented by the general formula: 
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OPr 



jl (23) 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
mdividually a hydrogen or halogen atom, Pr stands for a protecting group for a hydroxy! group and L 
means a leaving group, or a salt thereof, which comprises halogenating. alkylsulfonating or arylsul- 
fonatmg a compound represented by the general formula: 




wherein R, Xs and Pr each mean the same groups as defined above. 

XXV. A process for the preparation of a compound represented by the general formula: 




X 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, Pr stands for a protecting group for a hydroxy! group, and A 
means CH or a nitrogen atom, or a salt thereof, which comprises reading a compound represented by 
the general formula: 




wherein R. Xs and Pr each mean the same groups as defined above, and L denotes a leaving group, 
with 1 ,2.4-tnazole or imidazole, or a salt thereof. 

XXVI. A process for the preparation of a compound represented by the general formula: 



15 



EP 0 667 346 A2 



N 




wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and A means CH or a nitrogen atom, or a salt thereof, which 
comprises deblocking Pr, which is a protecting group for a hydroxyl group, in a compound represented 
by the general formula: 




wherein R, Xs and A each mean the same groups as defined above, and Pr is a protecting group for a 
hydroxyl group. 

XXVII. A process for the preparation of a compound represented by the general formula: 




wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and A stands for CH or a nitrogen atom, or a salt thereof, which 
comprises reacting a compound represented by the general formula: 




wherein R, Xs and A each mean the same groups as defined above, with an oxidizing agent. 
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XXVIII. A process for the preparation of a compound represented by the general formula: 




wherein R means a lower alkyl group. Xs are identical to or different from each other and denote 
ind.vidually a hydrogen or halogen atom, and A stands for CH or a nitrogen atom, or a salt thereof which 
comprises reacting a compound represented by the general formula: 




wherein R Xs and A each mean the same groups as defined above, with a hydroxylamine derivative, 
xxix. A pharmaceutical composition comprising a compound represented by the general formula: 




R 3 



'r m 



R 2 

wherein R' and R* are identical with or different from each other and denote individually a halogen atom 
or hydrogen atom; R3 means a hydrogen atom or lower alkyl group; I . r and m may be identical with or 
different from each other and stand individually for 0 or 1; A is N or CH; W denotes an aromatic ring or a 
condensed ring thereof which may have one or more hetero-atoms and may have one or more 
substituent groups, or W denotes an aromatic ring or a condensed ring thereof wherein a part or the 
whole of an aromatic ring or a condensed ring thereof which may have one or more hetero-atoms and 
may have one or more substituent groups is saturated, X means an aromatic ring which may have one or 
more substituent groups and may contain one or more hetero-atoms selected from N. S and 0 an 
alkanediyl group which may have one or more substituent groups, an alkenediyl group which may have 
one or more substituent groups, or an alkynediyl group which may have one or more substituent group- 
• stands ,or a P/oup represented by -S-, >SO, >S02 , >C = S. >C = 0. -0-, >N-R', >C = N-OR 6 or 
-(CH 2 ) r , in which R G means a hydrogen atom or lower alkyl group, and j stands for an integer of 1-4; and 
z denotes a hydrogen atom, halogen atom, lower alkyl group, halogenated lower alkyl group, lower 
alkoxy group, halogenated lower alkoxy group, hydroxy! group, thiol group, nitro group, cyano group 
lower alkanoyl group, phenyl group which may have one or more substituent groups, phenoxy group 

17 
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which may have one or more substituent group, imidazolyl group which may have one or more 
substituent groups, triazolyl group which may have one or more substituent groups, tetrazolyl group 
which may have one or more substituent groups, or amino group which may have one or more 
substituent groups, except for the case where W is a thiazole ringe. R 3 is a methyl group, and Z is a 
hydrogen atom when 1 =1 and r = m = 0, or a salt thereof and a pharmaceutically acceptable salt. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

The present invention is to provide a derivative represented by the general formula (I) 




M 



wherein 

A is =CH- or =N-, ' 

L and M are identical with or different from each other and denote individually a hydrogen atom or 

halogen atom, and , . 

W means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered heterocyclic 
ring which may contain one or more other hetero-atoms in addition to a sulfur atom and has a substituent 
group, with an aromatic ring which may contain one or more hetero-atoms and may have a substrtuent 
group; or a partly or entirely saturated condensed ring thereof, or an acid-addition salt thereof hav.ng 
excellent antifungal properties. _ ^ * 

The derivatives according to the present invention can be prepared through various synthetic routes. 

Some of them are exemplified below. 
Process A: 

2-Chloro-2'4'-difluoroacetophenone is added to 4-(2,4-difluorophenyl)thiazole in the presence of n- 
butyllithium. After subjecting the reaction product to a post treatment. 1 ,2.4-triazole and sodium hydride are 
added thereto to obtain i.(2,4-difluorophenyl)-1-(4-(2,4-difluorophenyl)thiazol-2-yl)-2-(1H-1,2,4-tr.azol-1-yl)- 

ethanol. 
Process B: 

(1) 2-Chloro-2 , ,4'-difluoroacetophenone is added to 6-cyanobenzothiazole in the presence of n-butyl- 
lithium to form i-(2.4-difluorophenyl)-1-(6-cyanobenzothiazol-2-yl)-2-chloroethanol. 

(2) 1 2,4-Triazole is added to a suspension of sodium hydride in dimethylformamide. To this suspension, 
1-(2 4-difluorophenyl)-1-(6-cyanobenzothiazol-2-yl)-2-chloroethanol formed in the step (1) is added to 
react them, thereby obtaining i-(2,4-difluorophenyl)-1-(6-cyanobenzothiazol-2-yl)-2-(1H-1,2.4-triazol-1-yl)- 

ethanol. 
Process C: 

1-(2,4-Difluorophenyl)-1-(4-(4-cyanophenyl)thiazol-2-yl)-2-(1H-1.2,4-triazol-1-yl)ethanol is reacted with 
sodium azide and triethylamine hydrochloride to obtain 1-(2,4-difluorophenyl)-1-{4-[(4-(5-tetrazole)phenyl)- 
thiazol]-2-yl}-2-(1 H-1 ,2,4-triazol-1 -y l)ethanol. 
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Process D: 



75 



25 



35 



40 



Methyl iodide is reacted with 1-(2.4-difluorophenyl)-1-{4-[(4-(5-tetrazole)-phenyl)-thia2ol]-2-yl}-2-(iH- 
1.2,4-tnazol-1-yl)ethanol obtained in the above-described Process C to obtain two isomers in which a methyl 
group has been substituted at a 3- or 4-position of the tetrazole ring thereof. 



Process E: 



1-(2,4-Difluorophenyl)-1-(2-(4-fluorophenyl)thia2ol-5-yl)-2-(1H-1,2,4-tria2ol-1-yl)ethanol is reacted with 
1,2,4-tnazole and sodium hydride to obtain 1-(2,4-difluorophenyl)-1-{2-[(4-(1-lH-1,2,4-tria2ole)phenyl)- 
thiazol]-5-yl}-2-(1 H-1 ,2,4-triazoM -yl)ethanol. 

Process F: 

1-(2,4.Difluorophenyl).1-(6-thiocarbamoylbenzothiazol-2-yl).2-(1 H-1 ,2,4-triazol-yl)ethanol is reacted with 
sodium hydrogencarbonate and bromoacetone to obtain 1-(2,4-difluorophenyl)-1-(6-(3-methylthiazol-1-vl)- 
benzothiazol-2-y l)-2-(1 H-1 ,2,4-triazoM -yl)ethanol. 

Process G: 

1-(2.4-Difluorophenyl)-1-(6-cyanobenzothiazol-2-yl)-2-(1H-1.2,4-triazol-1-yl)ethanol and triethylamine are 
dissolved in dimethylformamide. Into the resultant solution, hydrogen sulfide gas is introduced to react 

them, thereby obtaining 1-(2,4-difluorophenyl)-1-(6-thiocarbamoylbenzothiazol-2-yl)-2-(1H-1,2,4-triazol-1-yl)- 
ethanol. 

Process H: 



1 -(2,4-Dif luorophenyl)-1 -(6-thiocarbamoylbenzothiazol-2-yl)-2-(1 H-1 ,2,4-triazoM -yl)ethanol is reacted 
with bromoacetaldehyde dimethylacetal to obtain 1-(2,4-difIuorophenyl)-1-(6-thiazol-1-yl)-benzothiazol-2-vl-2- 
30 (1 H-1 ,2,4-triazoM -yl)ethanol. 



Process 



(1) 1-(2,4-Difluorophenyl)-1-(4-thiocarbamoylthiophen-2-yl)-2-(1H-1,2,4-triazol-1-yl)ethanol is reacted with 
a-bromoethylpyruvic acid to form 1-(2,4-difluorophenyl)-1-(4-(4-ethoxycarbonylthiazol-2-yl)-thiophen-2-yl)- 
2-(1 H-1 ,2,4-triazoM -yl)ethanol (A). >r 

(2) The thus-obtained compound (A) is dissolved in a saturated methanol solution of ammonia, and the 
resultant solution is left to stand, thereby reacting the compound and ammonia to obtain 1-(2 4- 
difluoropheny IM -(4-(4-carbamoylthiazol-2-yl)-thiophen-2-yl)-2-(1 H-1 ,2,4-triazoM -yl)ethanol (B) 



Process J: 



The compound (B) obtained in the step (2) of the above-described Process I is dissolved in pyridine 
and reacted with phosphorus oxychloride to obtain 1-(2,4-difluorophenyl)-1-(4-(4-cyanothiazol-2-yl)-thiophen- 

45 2-yl)-2-(1 H-1 ,2,4-triazoM -yl)ethanol. 

As examples of solvents usable in the present invention, may be mentioned lower alcohols such as 
methanol, ethanol, propanol and butanol; polyhydric alcohols such as ethylene glycol; ketones such as 
acetone, methyl ethyl ketone, diethyl ketone and cyclohexanone; ethers such as diethyl ether, isopropyl 
ether, tetrahydrofuran. dioxane, 2-methoxyethanol and 1.2-dimethoxyethane; nitrites such as acetonitrile and 

so propiomtnle; esters such as methyl acetate, ethyl acetate, isopropyl acetate, butyl acetate and diethyl 
phthalate; halogenated hydrocarbons such as dichloromethane. chloroform, carbon tetrachloride 1 2- 
dichloroethane, trichloroethylene and tetrachloroethylene; aromatics such as benzene, toluene, xylene 
monochlorobenzene, nitrobenzene, indene, pyridine, quinoline. collidine and phenol; hydrocarbons such as 
pentane, cyclohexane. hexane. heptane, octane, isooctane, petroleum benzin and petroleum ether; amines 

55 such as ethanolamine. diethylamine. triethylamine, pyrrolidine, piperidine, piperazine, morpholine, aniline, 
dimethylaniline, benzylamine and toluidine; amides such as formamide, N-methylpyrrolidone N N- 
dimethyhmidazolone. N.N-dimethylacetamide and N,N-dimethylformamide; phosphoric amides such 'as 
hexamethyiphosphoric triamide and hexamethylphosphorous triamide; organic acids such as formic acid 
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acetic acid, difluoroacetic acid, trifluoroacetic acid and chloroacetic acid; sulfoxides such as dimethyl 
sulfoxide; carbon sulfides such as carbon disulfide; water; and others solvents generally used. These 
solvents may be simple solvent or mixed solvents of two or more solvents thereof. No particular limitation is 
imposed on the mixing ratio of the mixed solvents. 

As the pharmaceutical^ acceptable salts for the derivatives or the acid-addition salts thereof according 
to the present invention, may be mentioned the following salts. 

Namely, as examples of inorganic salts, may be mentioned alkali metal salts such as sodium salts and 
potassium salts; ammonium salts; tetraethylammonium salts; quaternary ammonium salts such as betaine 
salts; alkaline earth metal salts such as calcium salts and magnesium salts; and inorganic acid salts such as 
hydrochlorides; hydrobromates, hydriodates, sulfates, carbonates and hydrogencarbonates. 

Besides, as examples of organic salts, may be mentioned organic carboxylates such as acetates, 
maleates, lactates and tartarate; organic sulfonates such as methanesulfonates, hydroxymethanesulfonates, 
hydroxyethanesulfonates, taurine salts, benzenesulfonates and toiuenesulfonates; amino acid salts such as 
arginine salts, lysine salts, serine salts, aspartates, glutamates and glycinates; amine salts such as 
trimethylamine salts, triethylamine salts, pyridine salts, procaine salts, picoline salts, dicyciohexylamine 
salts, N,N-dibenzylethyIenediamine salts, N-methylglucamine salts, diethanolamine salts, triethanolamme 
salts, tris(hydroxymethylamino)methane salts and phenetylbenzylamine salts. 

Further, the present invention is to provide a compound represented by the general formula (I) 




R 3 

W-(X) r -(Y)— Z 



wherein R 1 and R 2 are identical with or different from each other and denote individually a halogen atom or 
hydrogen atom; R 3 means a hydrogen atom or lower alkyl group; r and m may be identical with or different 
from each other and stand individually for 0 or 1; A is N or CH; W denotes an aromatic ring which may 
have one or more substituent groups and may contain one or more hetero-atoms selected from N, S and 0, 
or a condensed ring thereof; X means an aromatic ring which may have one or more substituent groups and 
may contain one or more hetero-atoms selected from N, S and 0, an alkanediyl group which may have one 
or more substituent groups, an alkenediyl group which may have one or more substituent groups, or an 
alkynediyl group which may have one or more substituent group; Y stands for a group represented by -S-, 
>S0, >S0 2 , >C = S, >C = 0, -O, >N-R 6 , >C = N-OR & or-(CH 2 ) r , in which R 6 means a hydrogen atom or 
lower alkyl group, and j stands for an integer of 1-4; and Z denotes a hydrogen atom, halogen atom, lower 
alkyl group, halogenated lower alkyl group, lower alkoxy group, halogenated lower alkoxy group, hydroxyl 
group, thiol group, nitro group, cyano group, lower alkanoyl group, phenyl group which may have one or 
more substituent groups, phenoxy group which may have one or more substituent group, imidazotyl group 
which may have one or more substituent group, triazolyl group which may have one or more substituent 
group, tetrazolyl group which may have one or more substituent group, or amino group which may have 
one or more substituent group, except for the case where W is a thiazole ringe, R 3 is a methyl group, and Z 
is a hydrogen atom when r = m - 0, 

or an acid-addition salt thereof having excellent antifungal properties. 

The compounds according to the present invention can be prepared through various synthetic routes. 
Some of them are exemplified below. 
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Route I: 

A compound of the formula: 



70 



75 




[0012] 

20 wherein A, R 1 , R 2 and R 3 are as defined above, is reacted with a compound of the formula: 



Hal 



25 



•CY>, 



30 wherein Hal is Br or CI, and X, Y, Z, r and m are as defined above, thereby obtaining a compound 
represented by the formula: 



35 



40 



LPV 3 



45 wherein W is a group consisting of a substituted azole, and A, R\ R 2 , R 3 , X, Y, Z, r and m are as defined 
above. 



50 



55 
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Route II: 

A compound of the formula: 



10 



15 




wherein A, R 1 and R 2 are as defined above, is reacted with a compound of the formula: 



20 



25 



wherein D is a group consisting of a substituted or unsubstituted, nitrogen-containing 5-membered 
heterocyclic ring or a condensed ring thereof, and Z is H or CH3. thereby obtaining a compound 
represented by the formula: 



30 



35 



LPV 3 

TW-(X) -(Y)-Z 
H r m 




40 



wherein W is a substituted or unsubstituted, nitrogen-containing 5-membered heterocyclic ring or a 
condensed ring thereof, and A, R 1 , R 2 , R 3 , X, Y, Z, r and m are as defined above. 



45 



50 



55 
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Route III: 

A compound of the formula: 



w 



is 




*>0 



20 wherein A, FT and R 2 are as defined above, is reacted with a compound of the formula: 



25 



R - CH 2-; 



Si(CH 3 ) 3 



wherein R\ X, Y, Z, r and m are as defined above, thereby obtaining a compound represented by the 



30 formula: 



35 



40 




W-(X) r -(Y) m -Z 



wherein W is a group consisting of a substituted or unsubstituted 5-membered heterocyclic ring 
45 condensed ring thereof, and A, R\ R 2 , rs x, Y, Z. r and m are as defined above. 



or a 



50 



55 
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Route IV: 

A compound of the formula: 




W-(X> r -(Y) - Z 
m 



wherein R 1 R 2 R 3 W. X, Y, Z, r and m are as defined above, is reacted with meta-chloroperbenzoic acid 
and then with sodium 1 ,2,4-triazole or sodium 1 ,3-imidazole, thereby obtaining a compound represented by 



the formula: 



OH 




f^W-(X) r -(Y) m -Z 
H 



wherein A, R 1 , R 2 , R 3 , W, X, Y, Z. r and m are as defined above. 

As an acid forming the acid-addition salt of the compound according to the present invention, may be 
used usual inorganic acids such as hydrochloric acid and sulfuric acid, and organic acids such as acetic 
acid and citric acid. Preferred acids are hydrochloric acid and acetic acid. 

As examples of solvents usable in the present invention, may be mentioned lower alcohols such as 
methanol, ethanol. propanol and butanol; polyhydric alcohols such as ethylene glycol; ketones such as 
acetone, methyl ethyl ketone, diethyl ketone and cyclohexanone; ethers such as diethyl ether, isopropyl 
ether, tetrahydrofuran. dioxane. 2-methoxyethanol and 1.2-dimethoxyethane; nitrites such as acetonrtrile and 
propionitrile; esters such as methyl acetate, ethyl acetate, isopropyl acetate, butyl acetate and diethyl 
phthalate; halogenated hydrocarbons such as dichloromethane, chloroform, carbon tetrachloride 1 .2- 
dichloroethane. trichloroethylene and tetrachloroethylene; aromatics such as benzene, toluene, xylene, 
monochlorobenzene, nitrobenzene, indene. pyridine, quinoline, collidine and phenol; hydrocarbons such as 
pentane, cyclohexane, hexane. heptane, octane, isooctane. petroleum benzin and petroleum ether; amines 
such as ethanolamine, diethylamine, triethylamine, pyrrolidine, piperidine. piperazine. morpholme. aniline, 
dimethylaniline, benzylamine and toluidine; amides such as formamide, N-methylpyrrol.done, N,N- 
dimethylimidazolone. N,N-dimethylacetamide and N.N-dimethylforrnamide; phosphoric amides such as 
hexamethylphosphoric triamide and hexamethylphosphorous triamide; organic acids such as formic acid, 
acetic acid, difluoroacetic acid, trifluoroacetic acid and chloroacetic acid; sulfoxides such as dimethyl 
sulfoxide; carbon sulfides such as carbon disulfide; water; and others solvents generally used. These 
solvents may be simple solvents or mixed solvents of two or more solvents thereof. No particular l.mitat.on 
is imposed on the mixing ratio of the mixed solvents. 

As the pharmaceutical^ acceptable salts for the compounds or the acid-addition salts thereof according 
to the present invention, may be exemplified the following salts. 
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10 



20 



25 



30 



35 



40 



45 



Namely, as examples of inorganic salts, may be mentioned alkali metal salts such as sodium salts and 
potassium salts; ammonium salts; tetraethylammonium salts; quaternary ammonium salts such as betaine 
salts; alkabne earth metal salts such as calcium salts and magnesium salts; and inorganic acid salts such as 
hydrochlorides; hydrobromates. hydriodates, sulfates, carbonates and hydrogencarbonates 

Besides, as examples of organic salts, may be mentioned organic carboxylates such as acetates 
maleates lactates and succinates; organic sulfonates such as methanesulfonates, hydroxymethanesul- 
fonates, hydroxyethanesulfonates. taurine salts, benzenesulfonates and toluenesuffonates; amino acid salts 
such as argmine salts, lysine salts, serine salts, aspartates, glutamates and glycinates; and amine salts such 
«„?TSr ne , Sa u t$ ; tri9th y |amine sa,ts - PV ridine salts, procaine salts, picoline salts, dicyclohexylamine 
sal s. N.N-d,benzylethylenediamine salts, N-methylglucamine salts, diethanolamine salts, triethanolamine 
salts. tns(hydroxymethylamino)methane salts and phenetylbenzylamine salts. 

Furthermore, the present invention is to provide a process for the preparation of a compound 
represented by the general formula: 



75 



3 ^A 



PrO" Y (4) 



wherein R means a lower alkyl group. Pr denotes a protecting group for a hydroxy! group and L stands for 
a leaving group, or salt thereof, which comprises protecting the hydroxyl group of a compound represented 
by the general formula: 



CD 



wherein R means the same group as defined above, and W denotes a hydrogen atom or a protecting group 
for carboxyl group, by a protecting group to form a compound represented by the general formula: 



(2) 



wherein R. W and Pr have the same groups as defined above respectively, deblocking the protecting group 
for carboxyl group in the formula (2) to form a compound represetned by the formula: 



Pro" \^ C °2 H 



Of 



(3) 
R 



so 



wherein R and Pr have the same groups as defined above respectively, and reacting this compound of the 
tormula (3) with a compound represented by the formula: LH, wherein L represents a leaving group; 
a process for the preparation of compounds represented by the general formula: 



55 
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V 



(7) 



10 wherein R means a lower alkyl group, Xs are identical to or different from each other and denotes 
individually a hydrogen atom or a halogen atom, and Pr stands for a protecting group for a hydroxy! group, 
or a salt thereof, which comprises reacting a compound represented by the general formula: 



15 



PtGT Y * L (5) 
R 



20 



wherein R and Pr have the same meanigs as defined above, and L represents a leaving group, with a 
compound represented by the general formula: 



25 




(6) 



30 



wherein Xs have the same groups as defined above, and Y represents chlorine atom, bromine atom or 
iodine atom respectively, or a reactive derivative thereof; 

a process for the preparation of compounds represented by the general formula: 

35 

R 



40 




45 wherein R means a lower alkyl group. Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, and Pr stands for a protecting group for hydroxyl group, respectively, or salt 
thereof, which comprises reacting a compound represented by the general formaula: 



50 



55 
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InTll^t Same 9r ° UPS 38 defined ab0Ve With t"Ph8nylphsphonium methylide derived 

y Ph .° SPOniUm Ch, ° rid81 ™%WphenWphsphonium bromide or methyltriphenylph 
X^W^^^ m39neSiUm Ch,0ride ' -gnes^brornfde 
a process for the preparation of compounds represented by the general formula: 



w 



y (ID 



75 



20 



25 



wherein R means a lower alky! group, Xs are identical to or different from each other and denote hydrogen 

th«l? r w ?° 96n at ° m ' ^ Pr St3ndS f0f a 'P rotectin 9 9roup for hydroxy! group, respectively or salts 
tnereof, which comprises reacting a compound represented by the general formula: 




30 



wherein R, X and Pr have the same groups as defined above, with a peroxyacid; 
a process for the preparation of compounds represented by the general formula: 




45 



50 



55 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, and Pr stands for a protecting group for hydroxyl group, respectively or salts 
tnereof, which comprises reacting a compound represented by the general formula: 




wherein R, X and Pr have the same groups as defined above with chloromethyl lithium produced from 
m55S ° r br0m0i0d0methane » or dimethylsulfoxonium methylide or dimethylsulfonium 
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a process for the preparation of compounds represented by the general formula: 



10 

wherein R means a lower aikyl group, Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, and Pr stands for a protecting group for hydroxy! group, respectively, and salts 
75 thereof, which comprises reacting a compound represented by the general formula: 



R 



20 




wherein R, X and Pr have the same groups as defined above respectively, with an oxidizing agent; 
a process for the preparation of compounds represented by the general formula: 




X 




40 



wherein R means a lower aikyl group, Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, Pr stands for a protecting group for hydroxyl group, R 2 represents a lower aikyl 
group and R 3 represents methyl group or a lower alkoxy group respectively, and salts thereof, which 
comprises reacting a compound represented by the general formula: 



45 



50 




wherein R, X and Pr have the same groups as defined above with an alkoxydimethylsilylmethyl magnesium 
55 haiide or a dialkoxymethylsilyimethyl magnesium halide; 

a process for the preparation of compounds repreednt by the general formula: 
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70 



75 



20 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, Pr stands for a protecting group for hydroxy! group, respectively, or salts thereof 
which comprises reacting a compound represented by the general formula: 

Me- S ,' OH* 




25 wherein R, X and Pr have the same groups as defined above, R* represents a lower alkyl group and R* 
represents methyl group or a lower alkoxy group with peroxy acid in the presence of a base; 
a process for the preparation of a compound represented by the formula: 



30 



35 




40 



45 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, Pr stands for a protecting group for hydroxy! group and A stands for CH or a 
nitrogen atom, respectively and salts thereof, which comprises reacting a compound represen ted by the 
general formula: 



50 



o jr 



OPr 

(20) 



55 



wherein R, X and Pr have the same groups as defined above with 1 ,2,4-triazole or imidazole or a salt 
thereof; 

a process for the preparation of compounds represented by the general formula: 
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wherein R means a lower alkyl group, Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, Pr stands for a protecting group for hydroxyl group, and L means a leaving group 
respectively, and salts thereof, which comprises halogenating, alkylsuifonating or arylsulfonating a com- 
pound represent by the general formula: 



20 




25 

wherein R, X and Pr have the same groups as defined above; 

a process for the preparation of compounds represented by the general formula: 



30 



35 




X 



40 

wherein R means a lower alkyl group. Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, Pr stands for a protecting group for hydroxyl group, and A stands for CH or a 
nitrogen atom, respectively, or salts thereof, which comprises reacting a compound represented by the 
formula: 



45 



50 



55 




wherein R, X and Pr have the same groups as defined above and L stands for a leaving group with 1,2,4- 
triazole or imidazole, or a salt thereof; 

a process for the preparation of compounds represented by the general formula: 
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A o 

N 




70 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote hydrogen 
atom or a halogen atom, Pr denotes a protecting group for hydroxyl group, and A stands for CH or a 
nitrogen group, respectively, or salts thereof, which comprises deblocking Pr which is a protecting group for 
75 hydroxyl group on a compound represented by the genera! formula: 




30 



wherein R, X, Pr and A have the same groups as defined, above respectively, or salts thereof; 
a process for the preparation of compounds represented by the general formula; 



35 



40 




45 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote hydrogen 
atom, or a halogen atom, and A stands for CH or a nitrogen atom, respectively, or salts thereof, which 
comprises reacting a compound represented by the general formula: 



so 



55 




wherein R, X and A have the same groups as defined above respectively, with an oxidizing agent; and 
a process for the preparation of compounds represented by the general formula: 
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N 




70 



wherein R means a lower a!kyl group, Xs are identical to or different from each other and denote hydrogen 
atom, or a halogen atom, and A stands for CH or a nitrogen atom, respectively, or salts thereof, which 
comprises reacting a compound represented by the general formula: 



15 



20 




25 

wherein R, X and A have the same groups as defined above respectively, with hydroxylamine-O-sulfonic 

acid. . , - . ,i 

These processes relate to processes for the preparation of synthetic intermediates useful for the 

30 preparation of antifungal agent. 

This invention further relates to the following compounds or salts thereof which are useful as synthetic 
intermediates. That is, the present invention relates to compounds represented by the general formula: 



35 



(32) 



40 



wherein R means a lower aikyl group, Pr denotes a protecting group for hydroxyl group, and L represents a 
leaving group, respectively, or salts thereof; 

compounds represented by the general formula: 



45 



50 




wherein R means a lower alkyl group, Xs are identical to or different from each other and denote hydrogen 
55 atom or a halogen atom, Pr stands for a protecting group for hydroxyl group, and Q represents oxygen 
atom or CH 2 . respectively, or salts thereof: 

compounds represented by the general formula: 
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10 



IS 



Ttomtr a 3 a ' kyl f r0up ' *» identical *> » different from each other and denote hydrogen 

thereof *"* ** ' l " hd,nB 0r ° UP hydr0Xyl 9roup ' lively/or saS 

compounds represented by the general formula: 



20 



25 



30 



M R 




#1*1 1 3 '7 er a ' k !l 9 B r0UP ' identiCal t0 0r different ,rom each other and denote hydrogen 

SoZl^nrl ' ^ ^ St3ndS f ° r 3 Pr ° teCting 9r0Up for hydroxyl 9 ™P- "* M Resents 
hydroxyl group or a leaving group, respectively, or salts thereof; and 

compounds represented by the general formula: 



35 



40 



O R 
N 




0 (36) 



Ttomt r h Tr a t ' 0Wer "J! 9r ° UP ,* * ^ identiCal ,0 0r diff8r9n, ,rom 630,1 other and denote hydrogen 

« n froZ *1 9 ?" ? St3ndS f ° r 3 Pr0teCtin9 9r0up for hydroxyl 9roup - and A Wents CH or a 
45 nitrogen atom, respectively, and salts thereof. 

The following are detailed explanation of this invention and terms used herein 
™n,lTnnT a,kyl 9r0UD - The lower alkyl group stands for a straight or branched chain alkyl group 

aZ T L ." ' !° f ? XamP ' 9, m8thyl 9r0UPl ethyl 9roup ' n - prop y' 9 rou P- propyl group, n-butyl 

so oentv,' ™ 9r ° UP ' kT'^ 9r ° UP ' **** 9r ° UP ' n ' pentyl 9r0up - ^ group, sec-pentyl group, t- 
LIS', P8nty 'r P ' 1-methylbuty. group, 2-methylbutyl group, 1 .1 -dimethylpropyl group. 1 .2- 

pZTaZ iTZ' ?; n? rOUP ' H T?i 8,0UP " 1 - methylp9ntyl ^ 2-methylpentyl group 3-methyl- 
Srouo 2 3 LJh h ^ 9roup 1,2-dimethy.buty. group. 2.2-dimethylbutyl group, 1 .3-dimethylbtfyl 
triZh^T % ,buty ' 9 r P ' 3 - 3 - dimeth y |b "ty' group. 1-ethylbutyl group. 2-ethylbutyl group. 1,1,2- 
tnmethylpropy group 1 ,2,2-trimethylpropyl group. 1 -ethyl- 1-methylpropyl group. 1 W^methylpropyl 
>s group and the l,ke Preferable group includes methyl group, ethyl group, propy. group and L ST*™* 
Ri denotes a hydrogen atom or a protecting group for a carboxyl group 

svnthL e is P S e ST r ° UP t *I 3 C3rbOXy ! 9r ° UP US6d her8in may 1,6 any 9roups known usual, y in *e organic 
synthe S ,s art as the protecting group for a carboxyl group, and is not especially limited. The exemplified 
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protecting group for a carboxyl group includes for example, straight chain or branched chain lower alky 
qroups containing 1 - 6 carbon atoms, such as methyl group, ethyl group, isopropyl group and t-butyl 
group- halogeno lower alkyl groups, such as 2-iodoethyl group and 2.2.2.-trichloroethyl group; lower 
alkoxyalkyl groups, such as methoxymethyl group, ethyoxymethyl group and isobutoxymethyl group; lower 
aliphatic acyloxyalkyl groups, such as acetoxymethyl group, propionyloxymethyl group, butyryloxymethyl 
group and pivaloyloxymethyl group; lower alkoxycarbonyloxyalkyl groups, such as methoxycarbonylox- 
ymethyl group, 1-methoxycarbonyloxyethyl group, ethoxycarbonyloxymethyl group. 1 -ethoxycarbonylox- 
yethyl group and 2-methoxycarbonyloxyethyl group; aralkyl groups, such as benzyl group, p-methoxybenzyl 
group, o-nitrobenzyl group and p-nitrobenzyl group; benzhydryl group and phthalidyl group; (5-methyl-2- 
oxo-1 ,3-dioxo-4-yl)-methyl group, and the like. 

Deblocking of these protecting group for a carboxyl group can be achieved by a conventional process 
such as hydrolysis, reduction or the like depending upon the type of the protecting group used. 

Pr denotes a protecting group for a hydroxyl group. 

The protecting group for a hydroxyl group used herein may be any groups known in the organic 
synthesis art as the protecting group for a hydroxyl group, and is not especially limited^ The exemplified 
protecting group for a hydroxyl group includes, for example, lower alkylsilyl groups, such as trimehylsilyl 
group, t-butyldimethylsilyl group and the like; lower alkylarylsilyl groups, such as t-butyldiphenyls.lyl group 
and the like; lower alkoxymethyl groups, such as methoxymethyl group, 2-methoxyethoxymethyl group and 
the like; for example, tetrahydropyranyl group; aralkyl groups, such as benzyl group, p-methoxybenzy 
group, 2,4-dimethoxybenzyl group, o-nitrobenzyl group, p-nitrobenzyl group, trityl group, methoxytrityl 
group, dimethoxytrityl group and the like; acyl groups, such as formyl group, acetyl group and the l.ke; 
lower alkoxycarbonyl groups, such as t-buthoxycarbonyl group. 2-iodoethoxycarbonyl group. 2,2,2-tnch- 
loroethoxycarbonyl group and the like; alkenyloxycarbonyl groups, such as 2-propenyloxycarbonyl group, 2- 
chloro-2-propenyloxycarbonyl group. 3-methoxycarbonyl-2-propenyloxycarbonyl group 2-methyl-2-pro- 
penyloxycarbonyl group. 2-butenyloxycarbonyl group, cinnamyloxycarbonyl group and the like; aralky ox- 
ycarbonyl groups, such as benzyloxycarbonyl group, p-methoxybenzyloxycarbonyl group. o-n.trobenzylox- 
ycarbonyl group, p-nitrobenzyloxycarbonyl group and the like. ^ 

Deblocking of thease protecting groups for a hydroxy group can be ach>eved by a conventional process 
such as hydrolysis, reduction or the like, depending upon the type of protecting group used. 
L stands for a leaving group. . 
The leaving group used herein may be any groups known in the organic synthesis art as the leaving 
group, and is not especially limited. The exemplified leaving group includes, for example, halogen atoms, 
such as chlorine atom, bromine atom, iodine atom and the like; alkylthio groups, such as me hylthio group, 
ethylthio group, propylthio group and the like; arylthio groups, such as phenylthio group, tolylthio group. 2- 
pyridylthio group and the like; alkylsulfonyloxy groups, such as mesyloxy group, trifuluoromethanesul- 
fonyloxy group, ethanesulfonyloxy group, propanesulfonylolxy group and the like; arylsulfonyloxy groups, 
such as benzensulufonyloxy group, tosyloxy group and the like; alkanoyloxy groups, such as acetoxy group, 
trifluoroacetoxy group and the like; alkoxy groups, such as methoxy group, ethoxy group, propoxy group 
and the like; aklylamino groups, such as methylamino group, ethylamino group, propylamine group, 
butylamino group and the like; dialkylamino groups such as dimethylamino group, diethylam.no group, 
dipropylamino group, methylethylamino group, ethylpropylamino group, methylpropylamino group and the 
like; and substituted phosphoryloxy group, such as diphenoxyphosphoryloxy group and the like. Accord- 
ingly, the activating reagent used in the reaction of this invention includes, for example, acid anhydrides, 
such as trifluoroacetic anhydride, methanesulfonic anhydride, trifluoromethanesulfomc anhydride p- 
toluenesulfonic anhydride and the like; acid chlorides, such as methanesulfonylchloride p-toluensu fonylch- 
loride. diphenylchlorophosphate and the like, and moreover includes 2-mercaptopynd.ne. oxalylchlor.de. 
thionylchloride thionylbromide and the like. u„,„ OQ „ atnm 

Xs are identical to or different from each other and denotes a hydrogen atom or halogen atom. 
Exemplified halogen atom includes fluorine atom, chlorine atom, bromine atom, iodine atom and the l.ke. 

Y means chlorine atom, bromine atom or iodine atom. The reactive derivative of the compound 
represented by the general formula: 
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Y 



5 




10 



20 



25 



30 



wherein Xs are identical to or different from each other and denote a hydrogen atom or a haloaen atom and 
Y represents chlorine atom, bromine atom or iodine atom respectively, can b^TSS^ 

limitS £SEf ^ h m 7, be T th ° S9 USUaHy US6d in ° r9anic synthesis - and is "<* especially 
SS^^SSX ^ f C,d ,n , ClUd f' f ° r eXamP ' e ° r9aniC P6r0xy acids " such as T»ethachloro P erben- 
is adS is preferabfe ' 3 8 "* aqU6 ° US hydr ° gen per0xide - ^h.oro P erben Z oic 

svn Ja^nH " 9 T" USedhe : ein may be 4,1089 conventionally used as an oxidizing agent in organic 

tetraoS nrl 6SP8Cia " y " m ' ,ed - ° f *• ° xidizin9 a9ent can inc,ud ^ ^ example, osmium 

tetraoxide, potassium permanganate and the like. 

sti tJ^^Tl? ylSi,y,methyl masn ! si ium halide m8an * * dimethylsilylmethyl magnesium halide sub- 
sisted with an alkoxy group corresponding to the lower alkyl group as described above, and practically 

^^T^TTT^ ma9n9SiUm Ch,0ride ' '"ethoxydimethy.si.y.methyl magnesium b^ 
potdin^^ ^tf " Chl0nde - e ^ d ^thy.sily.methy. magnesium oromide, P ro- 

poxyd methylsilylmethyl magnesium chloride, i-propoxydimethylsilylmethyl magnesium chloride prooox- 

y*"2C V T< m 9n t S T br ° mide ' ^P^^^hylsilylmethyl magnesL bromide and tnX 
Ifth £5* ' ' m6thyl maQneSiUm ha " de meanS 3 ™*y*«y<™thy. magnesium halide substituted 
SI I 9 mT C0 " es P° ndin 9 to the lower alkyl group as described above, and practically includes 
IST? ethy,S y,meth y' ma9nesium ch, ° rid * dimethoxymethylsily.methy. magnesium bromide diethox 
sTvSh ? ' Chl ° rid6, di9,hox y m ^'y'^thy. magnesium bromide, dipropoxymethyl- 

s^ly methyl magnesium chloride, dipropoxymethylsilylmethyl magnesium bromide, dibutoxymetfiySw- 
methyl magnesium chloride, dibutoxymethylsilylmethyl magnesium bromide and the like l0Xymelny,S " y, 

n„t Jilfi-T US "t h c erein « 8y b6 a " y th ° Se USUa " y known in the or9anic s y" thesis ^ as a base." and is 
oo Sfm y US k !* emP,if i d baS9 indUdeS ' ,0r examp,e - sodium carbonate - hydrogenca bonate 

EST • , ' SOd ' Um hydrid9 ' P ° taSSium hydride ' potassium, pyridine 

mSS3 N,N-diisopropylethylamine, N-methylmorpho^ine N- 

methylpyrol.dme N-methylpipendine, N.N-dimethylaniline, 1,8-dia2abicyclo[5.4.0]undeca-7-en (DBU), pyr- 
idine. 4-d.rnethylam.nopyr.d.ne, picoline, lutidine. quinoline, isoquinoline. sodium hydroxyde potassium 
hydrox.de. lithium hydroxide, butyl lithium and the like. nyaroxyoe, potassium 

A means CH or nitrogen atom. 

R* represents a lower alkyl group. The lower alkyl group has the same meaning as described above 
a K« J.T T. 8 methyl 9r0Up ° f 3 l0wer alkoxy 9r0UD - The lower alk °xy group corresponds to the 

containtr; % , T ^ 3 S ^ ht Chain or °™<* ed *■>" alkoxy group 

containing 1-6 carbons, and includes, for example, methoxy group, ethoxy group, n-propoxy group i 

propoxy group, n-butoxy group, i-butoxy group, sec-butoxy group, t-butoxy group, n-pentyloxy IrSoxv 

gZ' 7l~ P 2«Zl?™ 9, t -P ent y , ^r UP l ne0p9nty,0X y 9rou P" 1-methylbutoxy group. 2-methylbutoxy 
mTv'lnl'n^ ,methylpr0p ° xy 9 / oup ' 1.2-d.methylpropoxy group, n-hexyloxy group, i-hexyloxy group, 1- 
2S 0Xy Sroup, 2-methylpentyloxy group. 3-methy.pentyloxy group, 1.1-dimethylbutoxy g?oup .2- 
dZt2 ' 9r ° UP " 2 f* n ** bu »«y 1.3-dimethylbutoxy group, 2.3-dimethylbutoxy group 3.3- 

dimetfiy butoxy group. 1-ethylbutoxy group. 2-ethylbutoxy group. 1 .1 .2-trimethylpropoxy group. ,2 2- 
tnmethylpropoxy group. 1-ethyl-l-methylpropoxy group, 1-ethyl-2-methylpropoxy group and the like 
so Q represents oxygen atom or CH 2 

above. repreSentS hydr0Xy 9roup or a ,eaving 9roup - ^ ,eavin 9 g™p has the same meaning as described 
The salt used is not limited to the type thereof, and includes, for example, addition salts of inorganic 
bStfh h S k Y u d !' hydroch,oride - su,,ate - ni ^te. perchlorate. phosphate, carbonate, hydrogencar- 
bonate, hydrobromate. hydroiodide and the like; addition salts of organocarboxylic acid, such as acetate 
maieate. fumarate. oxalate, lactate, citrate, trrfuluoroacetate and the like; addition salts of organosulfonic 
HLZt 38 I me,hans " ,,onate - trifuluoromethanesulfonate. ethanesulfonate. hydroxymethanesulfonate. 
hydroxyethanesulfonate. benzensulfonate. toluenesulfonate. taurine salt and the like; addition salts of amine 
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such as a salt of trimethylamine, a salt of triethylamine, a salt of pyridine, a salt of procaine a salt of 
picoline, a salt of dicyclohexylamine, a salt of N.N'-dibenzylethylenediamine, a salt of N-methylglucamine. a 
salt of diethanolamine, a salt of triethanolamine, a salt of tris(hydroxymethyiamino)methane, a salt of 
phenetyibenzylamine and the like; addition salts of alkali metal, such as sodium salt, potassium salt and the 
like; addition salts of alkaline earth metal, such as magnesium salt, calcium salt and the like; addition salts 
of amino acid, such as a salt of arginine. a salt of lysine, a salt of seline. a salt of glycine, a salt of aspartic 
acid, a salt of glutamic acid and the like. 

The pharmaceutical^ acceptable salt means conventional salt usuaiy used for preparing medicines. 

The hydroxyamine derivative used herein may be any compound which is usually possible to derive 
cyano group from formyl group therein in the organic synthesis, and is not especially limited, and includes, 
for example, hydroxy lamine-O-sulfonic acid and the like. 

Preparation processes according to the present application, which are represented by the following 
general scheme, will then be described. 
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Route A-1 is a route in which the hydroxyl group of a compound represented by the formula (101) [in 
each i mean the same Croups as defined above. The same shall apply hereinafter] is 
protected A compound represented by the formula (102) [in which Pr means the same group as defined 
above. The same shall apply hereinafter], the hydroxyl group of which has been protected in this manner, 
can be prepared by protecting the hydroxyl group in accordance with a method known per se in the art 
Hydroxyl groups protected by various protecting groups may be prepared in accordance wUn.for example' 
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the method described in Green, "Protective Groups in Organic Synthesis (A Wiley-lnterscience Publication 

Co.,)". . 

Route A-2 is a route in which the protecting group for the carboxyl group of the compound represented 
by the formula (102) is deblocked. As with Route A-1, in this route, a compound represented by the formula 
(103) can be prepared by a method of deblocking the protecting group for the carboxylic acid in 
accordance with the conventional method, for example, hydrolysis or catalytic reduction with an acid or 
base. More specifically, the deblocking may be performed by reacting the compound of the formula (102) 
with hydrochloric acid, trifluoroacetic acid, acetic acid, hydrogen bromide, formic acid, tosic acid, hydrogen 
peroxide, trimethylsilyl chloride, potassium t-butoxide, lithium hydroxide, sodium hydroxide, potassium 
hydroxide, hydrazine, potassium carbonate, sodium carbonate, boron trifluoride, boron tribromide, aluminum 
halide, tetrabutylammonium fluoride or the like, in a slovent which does not inhibit the reaction. 

Route A-3 is a process in which a leaving group (L) is added to the compound represented by the 
formula (103). A compound of the formula (104) can be obtained by reacting the compound represented by 
the formula (103) with an activating reagent, for example, an acid anhydride such as trifluoroacetic 
anhydride, methanesulfonic anhydride, trifluoromethanesulfonic anhydride or p-toluenesulfonic anhydride; an 
acid chloride, for example, methanesulfonyl chloride, p-toluenesulfonyl chloride, diphenyl chlorophosphate, 
oxalyl chloride or thionyl chloride; or 2-mercaptopyridine. If desired, a condensation agent such as 
dicyclohexylcarbodiimide (DCC) may be used according to the reactivity of the reagent used. 

In Route B-1. a compound of the formula (105). in which the leaving group L in the formula (104) is 
replaced by a disubstituted phenyl group, can be prepared by reacting the compound represented by the 
formula (104) with a compound represented by the formula 



Y 




X 



[in which X and Y each mean the same groups as defined above. The same shall apply hereinafter.], or a 
reactive derivative thereof, for example, a Grignard reagent in which Y means -MgCI, -MgBr or -Mgl 
activated by metallic magnesium. 

In Route C-1 an olefin compound represented by the formula (106) can be prepared by reacting (so- 
called Wittig reaction) the compound represented by the formula (105) with triphenylphosphomum 
methylide which is derived by treating methyltriphenylphosphonium chloride, methyltriphenylphosphonium 
bromide or methyltriphenylphosphonium iodide with a base such as butyllithium, or by reacting it with 
trimethylsilylmethylmagnesium chloride, trimethylsilylmethylmagnesium bromide or trimethylsilylmethyl- 
lithium to form a silyl alcohol intermediate and subjecting the silyl alcohol intermediate to desilylalcoholation 
with a boron trifluoride ether complex or the like. 

Route D-1 is a route in which the olefin compound represented by the formula (106) is epoxidized. No 
particular limitation is imposed on a reagent for the epoxidation so far as it is a reagent capable of 
epoxidizing a double bond. However, as examples thereof, may be mentioned organic peroxy acids such as 
meta-chloroperbenzoic acid (mCPBA) and peracetic acid, and aqueous hydrogen peroxide. An epoxy 
compound represented by the formula (107) can be prepared, preferably, by a reaction with meta- 
chloroperbenzoic acid. . _ 

The epoxy compound represented by the formula (107) can also be obtained by the following Route E- 
1 Namely, the epoxy compound can be prepared by reacting the compound of the formula (105) with 
chloromethyllithium formed from chloroiodomethane or bromoiodomethane by a base such as butyllithium, 
or with dimethylsulfoxonium methylide, dimethylsulfonium methylide, diethylsulfoxonium methylide or 
diethylsulfonium methylide. 

Route F-1 is directed to a reaction in which the epoxy compound represented by the formula (107) is 
directly ring-opened to bond an imidazole ring or 1 ,2,4-triazole ring. A compound represented by the 
formula (108) [in which A means a nitrogen atom or CH. The same shall apply hereinafter] can be obtained 
by reacting the epoxy compound represented by the formula (107) with an alkali metal salt of imidazole or 
1 ,2,4-triazole, which is obtained by mixing an alkali metal hydride such as sodium hydride, lithium hydride 
or potassium hydride with imidazole or 1 ,2,4-triazole in a solvent. 

Route G-1 is a route in which a protecting group for the hydroxyl group is deblocked. This protecting 
group for the hydroxyl group can be deblocked by a method known per se in the art. For example, it may 
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be conducted by the method described in the Green's literature given above. 

Route H-1 is a route in which the olefin compound is oxidized into a 1,2-glycol with an oxidizing agent 
A compound represented by the formula (110) can be prepared by treating the compound represented by 
the formula (106) wrth an oxidizing agent such as osmium tetroxide or potassium permanganate 

Route 1-1 is a route in which the compound represented by the formula (105) is converted to the 
compound represented by the formula (110). In this route, the compound represented by the formula (110) 
can be prepared by reacting the compound represented by the formula (105) with an alkoxydimethylsilyl- 
me hylmagnes.um halide or dialkoxymethylsilylmethylmagnesium halide to form a compound represented 
by the general formula 

Me" 8 ! 1 OH*? 
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[in which R* means a lower alkyl group, and R3 denotes a methyl or lower alkoxy group. The same shall 
apply hereinafter], and then reacting the thus-obtained compound with a peroxy acid in the presence of a 
oase. 

/^m 0Ut9 J J 1 iS 3 r0Ut9 Wh ' Ch *" primary h y droxvl 9 rou P o* the compound represented by the formula 
(110) is replaced by a leaving group L This process can be conducted in accordance with Route A-3 A 
compound represented by the formula (111) can be prepared by reacting the compound of the formula 
(110) with, preferably, an acid chloride such as methanesulfonyl chloride, p-toluenesulfonyl chloride 
dipnenyl chlorophosphate, oxalyl chloride or thionyl chloride. 

In Route J-2, the leaving group L of the compound represented by the formula (1 1 1) can be replaced 
by an imidazolyl or 1 ,2,4-triazolyl group by conducting a reaction in accordance with Route F-1 

/■mm ° Ute K " 1 iS 8 r ° Ute in WhiCh the pfimary h y drox y' S rou P of a compound represented by the formula 
(109) is ox!d.zed into a formyl group. The oxidation of this primary hydroxyl group can be conducted by a 
method known per se in the art. It is easy to conduct by using, for example, a salt or oxide of a metal such 
as chromium, manganese or silver, or an organic oxidizing agent typified by dimethyl sulfoxide (DMSO) As 
its reagent, there may be used, for example, a chromic acid- pyridine complex, pyridinium chlorochromate 
or pyridinium dichromate. Alternatively, an oxidizing method with DMSO making use of oxalyl chloride is 
commonly used. 

Route L-1 is a route in which the formyl group of a compound represented by the formula (112) is 
replaced by a cyano group. A compound represented by the formula (113) can be prepared by reacting the 
compound represented by the formula (112) with a hydroxylamine derivative such as hydroxylaminesulfonic 
acid. 

Routes M-1 and N-1 are preparation processes of an antifungal agent, which is a final compound and 
represented by the formula (115). In these routes, the compound exhibiting excellent antifungal activity and 
represented by the formula (115) can be prepared by adding hydrogen sulfide to the compound repre- 
sented by the formula (113) to form a compound represented by the formula (114) and then reacting the 
thus-obtained compound with 2-bromo-4'-methylthioacetophenone. 

The reactions in the above-described routes may be conducted in a temperature range of generally 
from -78 • C to 1 50 • C, preferably from -40 to 50 • C. more preferably from -20 to 25 • C. 

No particular limitation is imposed on solvents usable in the present invention so far as they do not 
impede the reactions and are usually used in organic syntheses. However, as examples thereof, may be 
mentioned lower alcohols such as methanol, ethanol. propanol and butanol; polyhydric alcohols such as 
ethylene glycol and glycerol; ketones such as acetone, methyl ethyl ketone, diethyl ketone and cyclohex- 
anone; ethers such as diethyl ether, isopropyl ether, tetrahydrofuran. dioxane. 2-methoxyethanol and 1 2- 
dimetnoxyethane; nitrites such as acetonitrile and propionitrile; esters such as methyl acetate, ethyl acetate 
isopropyl acetate, butyl acetate and diethyl phthaiate; halogenated hydrocarbons such as dichloromethane, 
chloroform, carbon tetrachloride. 1 ,2-dichloroethane. trichloroethylene and tetrachloroethylene; aromatics 
such as benzene, toluene, xylene, monochlorobenzene. nitrobenzene, indene. pyridine, quinoline. collidine 
and phenol; hydrocarbons such as pentane. cyclohexane. hexane. heptane, octane, isooctane, petroleum 
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benzin and petroleum ether; amines such as ethanolamine, diethylamine, triethylamine, pyrrolidine, 
piperidine, piperazine, morpholine, aniline, dimethylaniline, benzylamine and toluidine; amides such as 
formamide, N-methylpyrrolidone, N,N-dimethylimidazolone, N,N-dimethylacetamide and N,N-dimethylfor- 
mamide; phosphoric amides such as hexamethylphosphoric triamide and hexamethylphosphorous triamide; 

5 organic acids such as formic acid, acetic acid, difluoroacetic acid, trifluoroacetic acid and chloroacetic acid; 
sulfoxides such as dimethyl sulfoxide; carbon sulfides such as carbon disulfide; water; and other solvents 
generally used. These solvents may be simple solvents or mixed solvents of two or more solvents thereof. 
No particular limitation is imposed on the mixing ratio of the mixed solvents. 

In the above routes, the formed products may be purified by a method known per se in the art, such as 

io column chromatography on silica gel or the like if necessary, and they may be subjected to deblocking 
reactions of their protecting groups if desired. The deblocking of the protecting groups may be conducted 
by subjecting the products to reduction such as catalytic reduction, or solvolysis. 
Besides, compounds represented by the following formula: 
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or salts thereof, compounds represented by the general formula: 
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or salts thereof, compounds represented by the general formula: 
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or salts thereof, compounds represented by the general formula: 
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or salts thereof, and compounds represented by the general formula: 
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or salts thereof [in the formulae (116) to (120), R, Pr, L, X. Q, M and A each mean the same groups as 
defined above] are useful for the preparation processes of the present application and the syntheses of the 
75 compounds having excellent antifungal activity. 

Here, in the compounds and the preparation processes according to the present invention, 
stereoisomers having an asymmetric carbon atom in their molecules and taking an S-configuration or an R- 
configuration exist. Besides, with respect to those having a double bond, geometric isomers of E or Z type 
exist. For the sake of convenience, one configuration is described in the specification. However, both 
20 compounds thereof and mixtures thereof are all embraced in the present invention. The compounds 
according to the present invention are not limited to those represented by the formulae described for the 
sake of convenience. Optical isomers can be separated by the general technique of optical resolution, while 
diastereomers can be separated by using a usual separating method such as chromatography. 

When individual isomers are intended to prepared, they may be prepared stereoselectively or enan- 
25 tioseiectively in accordance with their corresponding preparation processes of the present application. 

From the viewpoint of antifungal activity, it is sterically preferable to use a preparation process wherein 
optically active (S)-methyl hydroxy-2-methy (propionate is use as a compound of the general formula (101), 
or a starting material, to perform the above preparation processes so as to form a compound of the general" 
formula (113) while keeping the stereostructure, thereby obtaining optically active (2S 3R)-3-(2 4- 
30 difluorophenyl)-3-hydroxy-2-methyl-4-(1H-1,2 ( 4-triazol-1-yl)butyronitrile as a compound of the general for- 
mula (113), and intermediates for synthesis having such a stereostructure. 

According to the present application, for example, novel compounds represented by the general 
formula: 



35 



40 



45 



50 



55 




wherein Xs are identical to or different from each other and mean individually a halogen or hydrogen atom; 
R* denotes a hydrogen atom or lower alkyl group, r and m may be identical with or different from each 
other and stand individually for 0 or 1; A is N or CH; W denotes an aromatic ring which may have one or 
more substituent groups and may contain one or more hetero-atoms selected from N, S and O, or a 
condensed ring thereof; E means an aromatic ring which may have one or more substituent groups and 
may contain one or more hetero-atoms selected from N, S and 0, an alkanediyl group which may have one 
or more substituent groups, an alkenediyl group which may have one or more substituent groups, or an 
alkynediyl group which may have one or more substituent group; G stands for a group represented by the 
formula -S-, >SO, >S0 2 , >C = S, >C = 0, -0-, >N-R*. >C = N-OR5 or-(CH 2 ) rt in which R 5 means a hydrogen 
atom or lower alkyl group, and j stands for an integer of 1-4; and Z denotes a hydrogen atom, halogen 
atom, lower alkyl group, halogenated lower alkyl group, lower alkoxy group, haiogenated lower alkoxy 
group, hydroxyl group, thiol group, nitro group, cyano group, lower alkanoyl group, phenoxy group which 
may have one or more substituent group, imidazolyl group which may have one or more substituent group, 
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triazolyl group which may have one or more substituent group, tetrazolyl group which may have one or 
more substituent group, or amino group which may have one or more substituent group, or salts thereof can 
be prepared. 

Some examples will hereinafter be shown to describe the present invention in more detail. However, the 
present invention is not limited to these examples only. In the following examples, 1 H NMR spectra were 
measured by means of an FT NMR (400 MHz) manufactured by Varian Company. 

Incidentally, Tr, Ms, MOM, TBDPS and Bn will hereinafter mean trityl, mesyl, methoxymethyi, t- 
butyldiphenylsilyl and benzyl groups, respectively. 



The present invention will hereinafter be described more specifically by Examples, and Experimental 
Examples, and Preparation Examples. However, the present invention is not limited to these examples, 
experimental examples and preparation examples, only. 



Synthesis of 1 -(2,4-dif luoropheny l)-1 -(4-(2,4-dif luorophenyi)thia20l-2-yl)-2-<1 H-1 ,2,4-triazoM -yl)ethanol 



After 4-(2,4-difluorophenyl)thiazole (330 mg) was dissolved in diethyl ether (3 ml), and the resultant 
solution was cooled to -78 'C in a nitrogen atmosphere, a 1.6M solution (1.06 ml) of n-butyilithium in hexane 
was added, and the resultant mixture was stirred for about 10 minutes. After a solution of 2-chloro-2\4 T - 
difluoroacetophenone (306 mg) in tetrahydrofuran was added dropwise to this mixture, the liquid reaction 
mixture was heated to -20 *C to add an aqueous solution of ammonium chloride. The reaction mixture was 
extracted with ethyl acetate. After drying an organic layer over magnesium sulfate, the solvent was distilled 
out under reduced pressure. The residue was dissolved in dimethylformamide (3 ml) to form a solution (A). 
On the other hand, a dimethylformamide solution (3 ml) (B) containing 1,2,4-triazole (350 ml) and 60% 
sodium hydride (135 mg) was prepared. The solution (B) was then added to the solution (A), and the 
mixture was heated at 60 °C for 6 hours. After ethyl acetate and water were added to the liquid reaction 
mixture, and an organic layer was washed several times with water, the solvent was distilled out. The 
residue was subjected to column chromatography on silica gel to recrystallize a fraction containing the 
intended compound from diethyl ether, thereby obtaining the title compound (390 mg). Its physical 
properties are shown in Table 1 which will be described subsequently. 

Example 2: 

(1) Synthesis of 1 -(2,4-dif luorophenyl)-1-(6-cyanobenzothiazol-2-yl)-2-ch!oroethanol 



After 6-cyanobenzothiazole (1.60 g) was dissolved in tetrahydrofuran (80 ml), and the solution was 
cooled to -98 *C in a nitrogen atmosphere, a 1.6M solution (5.9 ml) of n-butyllithium in hexane was added 



EXAMPLES: 



Example 1 : 
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dropwise over 10 minutes, and the resultant mixture was stirred for 5 minutes. A solution of 2-chioro-2*,4 f - 
difluoroacetophenone (2.85 g) in tetrahydrofuran (20 ml) was added dropwise to this mixture. After the liquid 
reaction mixture was heated to -10* C. an aqueous solution of ammonium chloride was added thereto. After 
the mixture was heated to room temperature, an organic layer was taken out and the solvent was distilled 
out under reduced pressure. A water layer was extracted with ethyl acetate and the extract was then put 
together with the residue of the organic layer. This organic layer was washed with water and then with 
saturated saline, dried over magnesium sulfate and then distilled under reduced pressure. The residue was 
subjected to column chromatography on silica gel (solvent: hexane/ethyl acetate = 20/1, next, hexane/ethyl 
acetate = 5/1), thereby obtaining the intended compound (1.49 g). 

(2) Synthesis of 1-(2,4-difluorophenyl)-1 -(6«cyanobenzothiazol-2-yl)-2-(1 H-1 ,2,4-triazoM -yl)-ethanol 



75 




Sodium hydride (440 mg) was suspended in dimethylformamide (10 ml), and 1 ,2,4-triazole (948 mg) 
was added to the suspension, to which a solution of 1-(2,4-difluorophenyl)-1-(6-cyanoben20thia2ol-2-yl)-2- 
chloro-ethanol (1.49 g) in dimethylformamide (10 ml) was added. The mixture was heated at 60 *C for 4 
hours. After the liquid reaction mixture was cooled to room temperature, ethyl acetate and water were 
added thereto. An organic layer separated was washed three times with water and then dried over 
magnesium sulfate, and the solvent was distilled out. The residue was recrystallized from dich- 
loromethanediisopropyl ether to obtain the intended compound (1.17 g). Melting point: 1 70-1 72 •C. 

Example 3: 

Synthesis of 1 -(2,4-dif luorophenyl)-1 -{4-[(4<5-tetrazole)-pheny l)thiazol]-2-yl}-2-(1 H-1 ,2,4-triazol-l -y l)ethanol 




1 -(2,4-Dif luorophenyl)-1 -(4-(4-cyanophenyl)-thiazol-2-yl)-2-(1 H : 1 ,2 f 4-triazol-1 -y l)ethanol (melting point: 
1 95-1 98 'O (400 mg) was dissolved in dimethylformamide (1.2 ml). To the solution, were added sodium 
azide (191 mg) and triethylamine hydrochloride (404 mg). The resultant mixture was heated overnight (for 
12 hours) at 100*C. After insoluble matter was removed by filtration, and the solvent was distilled out, the 
residue was dissolved in a small amount (each about 2 ml) of acetone and ethyl acetate. Water was added 
to the solution, and the pH of the solution was adjusted to about 4 with concentrated hydrochloric acid. The 
formed precipitate was collected by filtration, washed with water and then dried, thereby obtaining the title 
compound (380 mg). Melting point: 252-254 *C. Its physical properties are shown in Table 2 which will be 
described subsequently. 



55 
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Example 4: 

Synthesis of 1 -<2,4-dif luorophenylH -{4-[(4(5-(3-methyl)tetrazole)pheny l)-thiazol]-2-y l}-2-(1 H-1 ,2,4-triazoM - 
5 yl)ethanol [Structural Formula A] and 1 -(2,4-dif luorophenyl)-1-{4-[(4-(5-(4-methyl)tetrazole)-phenyl)-thiazol]- 
2-yl}-2-(1 H-1 ,2,4-triazoM -yl)ethanol [Structural Formula B] 

Structural Formula A: 

10 



15 




Structural Formula B: 

20 



25 




30 

1 -(2,4-Dif luorophenyl)-1 -{4-[(4-(5-tetrazole)-pheny l)-thiazol]-2-yl}-2-(1 H-1 ,2,4-triazoM -yl)ethanol (320 
mg) obtained in Example 3 was dissolved in dimethylformamide (3 ml). To the solution, cesium carbonate 
(231 mg) was added, and the mixture was stirred at 60 *C for 30 minutes, and then cooled to room 
temperature. Methyl iodide (0.048 ml) was added, and the resultant mixture was stirred overnight at room 

35 temperature. The mixture was added with water and extracted with ethyl acetate. After the solvent was 
distilled under reduced pressure out of the extract, the residue was subjected to column chromatography on 
silica gel, thereby obtaining the compound [melting point: 188-191 8 C] of Structural Formula A by elution 
with 1% methanol* chloroform and then obtaining the compound [double melting point: 110-1 15 *C and 185- 
187 °C] (60 mg) of Structural Formula B by elution with 2% methanol -chloroform. Their physical properties 

40 are shown in Table 2 which will be described subsequently. 

Example 5: 

Synthesis of 1 -(2,4-dif luorophenyl)-1 -[2-(4-1 -1 H-1 ,2,4-triazole)pheny l)-thiazol-5-y l)]-2-(1 H-1 ,2,4-triazoM -y I)- 
45 ethanol 



50 




55 

A solution of 1 -(2,4-dif luorophenyl)-1-(2-(4-fluorophenyi)thiazol-5-yl)-2-(TH-1,2,4-triazol-1-yl)ethanol in 
dimethylformamide (3 ml) was added dropwise to a solution in dimethylformamide (3 mi) prepared from 1 H- 
1 ,2,4-triazole (168 mg) and 60% sodium hydride (81 mg). The resultant mixture was heated at 100* C for 30 
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hours. After the liquid reaction mixture was cooled to room temperature, it was added with water and 
extracted with ethyl acetate. The solvent was distilled out of the extract, and the resulting residue was 
subjected to column chromatography on silica gel (eluted with 3% methanol* ethyl acetate), thereby 
obtaining the title compound (60 mg). Its physical properties are shown in Table 2 which will be described 
5 subsequently. 

Example 6: 

Synthesis of 1-(2,4-difIuorophenyi)-1-(6-thiocarbamoylbenzothia2ol-2-yl)-2-(1 H-1 ,2,4-triazoM -yl)-ethanol 



75 




20 1 -(2 t 4-Difluorophenyl)-1 -(6-cyanobenzothiazol-2-yi)-2-(1 H-1 ,2,4-triazoM -yl)ethanol (41 8 mg) and 
triethylamine (500 ml) were dissolved in dimethylformamide (4 ml). While chilling with ice water, hydrogen 
sulfide gas was introduced into the resultant solution for 5 minutes. After left over for 6 hours at room 
temperature, water and ethyl acetate were added to the solution to separate liquid layers. An organic layer 
was washed twice with water and then with saline and then dried over magnesium sulfate. The solvent was 

25 distilled out to obtain the intended compound (437 mg). Its physical properties are shown in Table 2 which 
will be described subsequently. 

Example 7: 

so Synthesis of 1 -(2,4-dif luorophenyl)-1 -(6-(3-methy lthiazol-1 -yl)-benzothiazol-2-y l)-2-(1 H-1 ,2,4-triazoM -yl)- 
ethanol 



35 



40 



45 




1-(2,4-Difluorophenyl)-1-(6-thiocato (2 19 mg) was 

dissolved in ethanol (2 ml), and sodium hydrogencarbonate (42 mg) and bromoacetone (46 ul) were added 
to the solution. The resultant mixture was heated at 60 for 3 hours. Ethyl acetate and water were added 
to the liquid reaction mixture to separate liquid layers. An organic layer was washed with saline and then 
dried, and the solvent was distilled out. The residue was subjected to column chromatography on silica gel 
(eluting solvent: chloroform:methanol = 100:1), thereby obtaining the intended compound (114 mg). Melting 
point: 21 3-215 *C. 
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Example 8: 

Synthesis of 1 -(2,4-difluorophenyl)-1 -(6-thiazol-1 -y l)benzothiazol-2-y l)-2-(1 H-1 ,2,4-triazoM -yl)ethanol 



5 




1-(2,4-Difiuorophenyl)-1-(6-thio^ (181 mg) and 

75 bromoacetaldehyde dimethylacetal (256 ul) were dissolved in ethanol (2 ml). Three drops of concentrated 
sulfuric acid were added to the solution to reflux it for 2.5 hours. After cooling the liquid reaction mixture, 
water and a saturated aqueous solution of sodium hydrogencarbonate were added thereto, and the resultant 
mixture was extracted with ethyl acetate. An organic layer was washed with water and then with saline, and 
dried over magnesium sulfate. The solvent was distilled out. Hexane was added to the residue to solidify 
20 the reaction product, which was then collected by filtration and washed with hexane, thereby obtaining the 
intended compound (168 mg). Melting point: 162-1 66 'C. 

Example 9: 

25 (1 ) Synthesis of 1 -(2,4-dif luorophenyl)-1 -(4-(4-ethoxycarbonylthiazol-2-yl)-thiophen-2-yi)-2-(1 H-1 ,2,4-triazoM - 
yl)ethanol 



30 




1-(2,4-Difluorophenyl)-1-(4-thiocarbamoylthiophen-2-yl)-2-(1 H-1 ,2,4-triazoM -yl)ethanol (1.6 g) was dis- 
40 solved in d i methy If orm amide (10 ml), and a-bromoethylpyruvic acid (0.67 ml) was added to the solution. 
The resultant mixture was stirred at 60 °C for 4 hours. After the reaction, water was added, and the reaction 
mixture was extracted with ethyl acetate. An organic layer was washed with saturated saline. The residue 
was subjected to chromatography on silica gel (chloroform:methanol = 80:1), thereby obtaining an oily 
substance (1.78 g). 

45 

(2) Synthesis of 1 -(2,4-dif luorophenyl)-1-(4-(4-carbamoylthiazol-2-yl)-thiophen-2-yl)-2-(1 H-1 ,2,4-triazoM -yl)- 
ethanol 



50 
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10 



is 



1 -(2.4-Difluorophenyl)-1 -(4-(4-ethoxycarbonylthiazol-2-yl)-thiophen-2-yl)-2-(1 H-1 ,2.4-triazol-1 -yl)ethanol 
(1.7 g) obtained in the step (1) was dissolved in a saturated methanol solution (35 ml) of ammonia and the 
resultant solution was left over for 23 hours at room temperature. After the solvent was distilled out under 
reduced pressure, crystals (1.2 g) were obtained from dichloromethane-ether. Melting point: 1 12-1 15 -C. 

Example 10: 

Synthesis of 1 -(2,4-difluorophenyl)-1 -(4-(4-cyanothiazol-2-yl)-thiophen-2-yl)-2-(1 H-1 .2,4-triazol-1-yl)ethanol 




CN 



20 



25 



30 



35 



40 



45 



1 -(2,4-Dif luorophenyl)-1 -(4-(4-carbamoylthiazoI-2-yl)-thiophen-2-y l)-2-(1 H-1 ,2,4-triazoM -yl)ethanol (1 2 g) 
was dissolved in pyridine (7.1 ml). The solution was cooled on an ice bath, and phosphorus oxychloride 
(0.29 ml) was added thereto. The resultant mixture was stirred for 30 minutes. After the reaction the 
reaction mixture was added with saline and extracted with ethyl acetate. An organic layer was washed once 
wrth 6N hydrochloric acid (20 ml) and then each once with water, a saturated aqueous solution of sodium 
hydrogencarbonate and saturated saline. After the thus-washed organic layer was dried over magnesium 
sulfate, the solvent was distilled out, and the residue was purified by chromatography on silica gel. 
Recrystallization from a solution of dichioromethane in ether was further conducted to obtain a solid (800 
mg). Melting point: 1 72-1 73 • C. 

Examples 11-17: 

Compounds represented by the general formula (II): 




(II) 



in which A, M and L were substituted as shown in Table 1, were prepared in the same manner as in 
Example 1. 



50 
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Table 1 



Ex. 


a' I 


M 


L 


Physical properties 


1 


N 


F 


F 


m II 1 (CDCU) 55. 23C1HL d. J-14. 1Hz). 5. 28(1(1 d. 
i-iA ifM 5 Q7C1H O 6 8~7 0(4H. m), 7. 66C1H. d. 
J=2. 2Hz). 7. 69(1H. td. J=9. 5. 6. 4Hz). 7. 86(1H. s). 
8. 10(1H. s). 8. 14(1H. td. J=9. 5. 6. 6Hz) 


11 


CH 


F 


F 


mp : 191 —192 *C ' ■ 
'HN.H.R- OMSO-do) 5 4. 98C2H. brs). 6. 67(1E brs). 
ft flittH hr-?^ 7 0~7 08(lH.a).7. 18 — 7.26(2Em). 
7. 30(1E brs). 7. 35 -7. 42UE nO. 7. . 39(1R , s). 7. fc- 
7. 62C1E a). T. 9K1IL d. J-2. 5Hz). 8. 12—8. ■) . 


12 


K 


F 


H 


mil?(^dSff5.(J8(2H.brs).7.1 -7 .18C2H.nO. 
7 22-7. 28C1H. 0). 7. 35-7. 42C1H. m). 7. 37QH. s). 
•t'c —7 <?Rf9H nd 7 75 (1H s) 7 86(lEd. J=2.8Hz). 
122(111 3). 8.24-8.3(1Hb) 


13 


CH 


F 


H 


m^UDMSO-dO <54. 79(1E d. J=14. 5Hz). 4. 87(1H. d. 
J-14. 5Hz). 6. 66C1H. brs). 6. 8K1H. brs). 7. 1 - 
7 \am m) 7 2? — 7 28ClH.nO. 7.30QH. brs). 
7 32C1H. s). 7. 35 -7. 42UH. m). 7. 86UH. d. J=2. 5riz). 
a 25-8. 32 (IE m) 


14 


N 


CI 


CI 


•UN.' M. R. (DMSO-d,) 55. 35QH. d. J=14. 4Hz). 5. 50C1E d. 
J=14. 4Hz). 7. 2 -7. 26(1E m). 7. 35 -7. 44C3H. m). 
7 «y— 7 58(2H in) 7 68(1E s). 8.00(1H. d. J=2. 5Hz). 
8.15-8.22(lEin).8.3iaEs) 


15 


CH 


CI 


CI 


_ , ^239 *C 

'REM. R. (DMS0-d») 55. 05C1H. d. J=14. 4Hz). 5. 26(1H. d. 
M4 4Hz). 6. 67C1E brs). 6. 73C1H. brs). 7. 2 — 
7 25(K.7.23(lEs).7.37(lEs).7.37 -7.42(2RnD. 
7 57QE d. J=2. 5Hz). 7. 64(1E d. J=8. 8Hz). 7. 98QH. d. 
J=2.5Hz).8.14-8.2(lH.n0 


16 


N 


CI 


H 


16T '"■"lGS "C 

?1H L (DMSQ-d*) <55, 09C2H, brs). 1 22 -1 28 (1H. n>. 
7 rc~-,7 mC9H 7 42QH s) 7 6 ~~7.64(2H. m), 
7. 76QE s). 7. 87(1E d. J=2. 8Hz). a 24QH. s). 8. 24 
-8.3(lRtn) 


17 


CH 


CI 


H 


®HE Rr! (DMS0-d5 5 4. 81 (1H. d. M4. 5Hz) . 4. 86(1H. d. 
J=14. 5Hz). 6. 67QE s). 6. 83(1E s). 7. 22-7 28(1R m). 
7 31 (IE s). 7. 35 -7. 42(4E n)7. 62-7. 66(2E m). 
7! 87 (IE d. J=2. 5Hz) . E 25 — a 32(1H. m) 



Examples 18-87: 

The intended compounds prepared in the same manner as in Examples 1-10 are shown collectively 
Table 2. 
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Table 2 

Intended 

compound Physical properties 



BP : 177-179 1C. 

■HN. It R. (CDC1 ,) 85. 26(2H. s). 5. 93C1H. $). 6. 78-6, 90 
(2H. a). 7. 1K2H. br t. J-8L 71b). T. 38(111 s). 7. 65-7. 72 
(1H. a). 7. 80 -7. 86C2H. a). 7. 87(1E s), 8. IOQH. s) 




19 




U) : 124-126 *C 

l W.VL L (CDC1,) <52. 39C3H. s), 5. 26(2H s). 5. 86 
(IE s). 6. 77 -6. 87(2H. a). 7. 23C2H. brd. J=8. 0Hz). 
7. 38C1E s). 7. 62 -7. 70C1H. a). 7. 75(2H. brd. 
J=&0Hz).7.85(lH.s).8.10(lH.s) 




mp : 168-169 V 

I HN. M. 1 (C0C1 3 ) S5. 26(2H. s). 5. 95(1R s). 6. 77-6. 88 
(2H. o). 7. 39(2H. brd. J-8. 8Rz). 7. 43QH. s). 7. 65-7. 71 
(1H. a),7. 79C2R brd. J=8. 8Hz). 7. 86(1H. s). 8. 09QR s) 




mp : 195-198 'C 

'HN. M. R. (CDC1 ,) o~5. 24(1H. d. J=14. 5Hz). 5. 28(1R d. 
J=14. 5Hz). 6. 05QH. s). 6. 78-6. 90(2H. n). 7. 60(1H. s). 
7. 68-7. 74C1H. a). 7. 71 (2H. brd. J=8. 5Hz). 7. 89C1H. s). 
7.97(2H.brd.J=8.5Hz).8.U(lH.s) 



3 




bp : 252-254 V 

'HN.M.R. (DMS0-d 8 ) 55. 27C2H. s). 7. 0-7. 05C1A a). 
7. 18-7. 25C1H. b). 7. 430H. s). 7. 50-7. 57C1H. m) 
7. 72(1H. s). 8. 12(2H. brd. J=8. 5Hz). 8. 20C2H. brd. 
J=8.5Hz).8.28(lH.s).8.33aH.s) 
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Ex. 



Intended 
compound. 



Table 2 (Cont'd) 

Physical properties 



10 



Structural Formula A 




Dp : 188-191 *C 

l m. M. R. (CDCI,) o 4. 42(3E s). 5. 27QE d. M4. 4Hz). 
5. 32QH. d. J=14. 4Hz), 5. 94 (IE s). 6. 79-6. 89C2H. b). 
7. 55QE s). 7. 65-7. 72 QH. n). 7. 83C1H. s). 7. 9S(2H. 
brd. J=8. 6Hz). 8. 13QH. s). 8. 20(2E brd. J=8. 6Hz) 



JS 



20 



Structural Formula 8 
(Isomer of Structural 
Formula A) 




mp : 185-187 'C 

l HN. JL R. (CDCI,) 61 22(3E s). 5. 28C2E brs). 
6. 02QE s). 6. 79-6. 9lC2H.nO. 7. 61 (IE s). 7. 6S— 
7. 76QE n). 7. 82 (2E brd. J=8. 2Hz). 7. 89QH. s). 
8: 06 C2E brd. J=8. 2Hz). 8. 14 (IE s) 



25 



30 



22 



mp : 142-143 'C 

'HN. M. S. (CDCI,) 82. 41 (3H. d. J=0. 9Hz). 5. 19(2H. s). 
5. 75QE s). 6. 75-6. 9(2E d). 6. 85(1H. brs). 7. 55- 
7. 65(1E m). 7. 83QK. s). 8. 07C1H. s) 



35 



40 



23 




op : 217-220 X 

'HN. M. R. (CDCI,) 65. 25C2H. s). 5. 94 (IE s). 6. 77— 
6. 9(2H. m). 7. 65-7. 72(1H. a). 7. 79(1E s). 7. 80C1E d. 
J=2. 2Hz). 7. 86C1H. s). 8. 11 QH. s). 8. 82(1E d. M 2Hz) 



45 



50 



24 




Dp : 147-149 *C 

l HN. M. R. (CDCI,) 62. 32(3E d. J=2. 4Hz). 5. 14QE d. 
• M4. 1Hz). 5. 24(1E d. J=14. 1Hz), 5. 83QH. s). 6. 78- 
7. 00(4H. a). 7. 38-7. 44(1H. m). 7. 61-7. 63QH. m). 
7.87QH.s).8.10(lEs) 
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Intended 
compound 



Table 2 (Cont'd) 

Physical properties 




Oily or waxy matter 

•fflf. K R. (CDCl,) SO. SCC3H. t. J=7. 0Hz). 1. 25-1. 40 
(4R o). 1. 60-1. 75C2H. a). 2. 71C2H. t. J=7. 9Hz). 5. 15 
(IE d. J=14 1Hz). 5. 21 (IE d. J=14. 1Hz). 5. 75(1R s). 
6. 76-6. 86(3E a). 7. 56-7. 62(1H. m). 7. 83QE s). 
8.06QH. s) 



Oily matter 

l HN. St R. (CDCl,) dS. 19C2H. s). 6. 34C1H. s). 6. 78- 
6. 9(2E a), 7. 63-7. 7(1R a). 7. SOQE s). 7. 96 (IE s). 
ai2(lEs) 



Solid, amorphous 

'HN.81R. (CDC 1 ,) 54. 89(1R d. J=14. 2Hz). 5. 22 (IE d. 
J=14. 2Hz), 5. 84QH. s). 6. 78-6. S0(2E a). 7. 11C2H. 
brt. J=9. OHz). 7. 61 (IE d. J=l. 6Hz). 7. 69— 7. 75 (IE m). 
7. 84-7. 89 (2H. a), 7. 88(1E s). 8. 05(1E s) 




Solid 

l HN.M. R. (CDCl,) 54. 9K1E d. M4. 1Hz). 5.23QH. d. 
J=14. 1Hz). 5. 86(1E s). 6. 78-7. 02(4E m). 7. 63- 
7. 76C2E a). 7. 87(1E s). a 05QE s). 8. 18—8. 25(1E a) 




Solid, amorphous 

•HN. M. R. (CDCl,) 6*4. 90QE d. J=14. 1Hz). 5. 22QE d. 
J=14. 1Hz). 5. 96(1E s). 6. 79 -6. 9K2H. a). 7. 7-7. 77 
(4E a). 7. 89(1E s). 7. 99(2H. brd. J=8. 5Hz). 8. 06(1H. s) 
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EX. 



Intended 
compound 



Table 2 (Cont'd) 

Physical properties 



30 



10 




op : 129-131 °C 

»HN. M. R. (DMSO-de) <55. 08 CM d. J=14. 3Hz). 5. 18QH. d. 
J=14. 3Hz). 6. 98-7. 05 (IE n). 7. 18-7. 25 OH, m). 
7. 25C1H. s). 7. 45 -7. 52 (H m). 7. 73QH. s). a 02 
(1H. d. J=0. 7Hz). 8. 1K4H. brs), 8. 34C1H. s) 



15 



31 



20 




mp : 147-149 X) 

'HN. M. R. (CDCl,) <J4. 42(3H. s). 4. 92C1H. d. J=14. 1Hz). 
5. 24C1E d. J=14. 1Hz). 5. 89C1H. s). 6. 79-6. 91 C2E a). 
7. 68C1H. d. J=l. 5Hz). 7. 70-7. 77(1H. n). 7. 88C1H. s). 
8. 0K2E brd. J=8. 2Hz). 8. 07(lft s). i 20C2H. brd. 
J=8.2Hz) 



25 



30 



Structural Formula fl 
•31 (Isomer of Structural 
oi Formula A) 



35 




mp : 113-115 *C 

'HN. M. R. (CDCI ,) 54. 22(3H. s). 4. 93(1H. d. J=14 1Hz), 
5. 24(1H. d. J=14. 1Hz). 5. 99UH. s). 6. 80-6. 92 (2H. dO. 
7. 72(1H. d. J=l. 6Hz). 7. 72-7. 78C1H. aO. 7. 83 (2E brd. J 
=8. 6Hz). 7. 89C1H. s). 8. 08QH. s). & 08(2H. brd. 
J=8.6Hz) 



40 



32 S 



45 




50 



Oily matter 

'HN.M.R. (CDC1 3 ) 51. 27C6H. d. J=6. 2Hz). 2. 48C2H. dd. 
J=12. 1. 10. 6Hz). 3. 55(2E dd. Ml 1. 3. 1Hz). 3. 75-3. 83 
(2H. m). 4. 88C1H. d. J=14 1Hz). 5. 21 (1H. d. J=14. 1Hz). 
5. 72C1H. s), 6. 79-6. 9(2H. m). 6. 88C2H. brd. J=9. 2Hz). 
7. 5K1H. d. J=l. 6Hz). 7. 67-7. 73QH. i). 7. 76C2H. brd. 
J=9.2Hz).7.86(lH.s).8.04(lH.s) 
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EX. 



Intended 
compound 



Table 2 (Cont'd) 

Physical properties 



33 




'HN. M. R. (CDC1,) 6t 93C1H. d. J=14. 1Hz). 5. 19(1H. d. 
Mi. 1Hz). 6. 67QH. brs), 6. 78-6. 90C2H. m), 1 14(1H. 
s). 7. 28(1H. s). 7. 37(2H. d. J=8. 2Hz). 7. 65QH. s). 7 70- 
7. 75QH. m), 7. 74C1H. s). 7. 81 (1H. s). 7. 92C2H. d. 
J=8.2Hz).8.11(lH.s) 




'HN.M.R. (CDCI ,) 64. 92C1H. d. J=R 1Hz). 5. 24 (1H. d. 
J=14. 1Hz), 5. 87(1H. s). 6. 80-& 95C2H. a). 7. 67C1H. d. 
J=l. 5Hz). 7. 71-7. 77QR m). 7. 85(2H. s). 7. 89C1H. s). 
7. 99-8. 03(2H. m). 8. 07QH. s). a 14-8. 18C2H. m) 



35 




l HN. M. R. (CDC 1 3) 64. 87(1H. d, J=14. 1Hz), 5. 18C1H. d. 
J=14. 1Hz). 6. 23(1H. s). 6. 79-6. 90(2H. m). 7. 13C1H. dd. 
J=l. 5. 0. 9Hz). 7. 38C1H. d. J=l. 6Hz). 7. 41 (1H. t. J=l. 5Hz). 
7. 67-7. 73C1H. n). 7. 86(1H. s). 8. 06QH. s). 8. 07C1H. t. 
J=0.9Hz) 




mp : 240—242 'C 

'HN. M. R. (DMSO-de) 62. 45-3. 57(8H. m). 5. 04-5. 08(1 
H. n). 5. 20 -5. 24 (lft m). 6. 98 -7. 16(5H. m). 7. 38- 
7. 45QH. m). 7. 58-7. 62 (2H. in). 8. 17QH. s). 8. 88QH. s) 



53 
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Table 2 (Cont'd) 

Intended Physical properties 
r. nmpound 



Dp : 152-153 4 C 

'HN.M.R- (CDCla) 54. 7201 d. J=R 1Hz). 5. 1101 d. 



*-\i^£H-t J=14. Ufa). 5. 7501 s). 6. 74-6. 84C2H. m). 7. 10-7. 15 

"^j ^ (2H.m).7.40OH.d.J=1.8Hz).7.53-7.65(3H.n0.7.82 



OH. s). 7. 9801s) 



l HM. !l R. (DMSO-da) 55. 08 OH. d. J=14. 3Hz), 5. 190H. 
d. J=14. 3Hz). 6. 9-7. 05OH. n). 7. 18-7. 280H. m), 
7. 24 OH, s). 7. 44-7. 520H. n>. 7. 7201 s). 7. 95- 
8. 12(41 m). 7. 9901 s). 8. 3101 d. 1=2. 0Hz). a 34 
01 s). 9. 2301 d. J=2. OHz). 9. 4601 s) 




l HN. M. R. (DMS0-d a ) 55. 07(11 d, J=14. 4Hz). 5. 1801 
d. J=14. 4Hz). 6. 97-7. 03(11 m). 7. 18-7. 2501 m). 
7. 2301 s). 7. 44-7. 501 m). 7. 7201 s). 7. 97(21 
brd. J=8. 8Hz), 8. 06(21 brd. J=8. 8Hz), a 2701 s). 
8. 3301s). 9. 3801s) 




mp : 142-144 'C 

l HN. M. R. (DMSO-da) 52. 50(31 s). 5. 04(11 d. 
J=14. 3Hz). 5. 1601 d. J=14. 3Hz). 6. 96-7. 02(11 nO. 
7. 15-7. 2501 n). 7. 1801 s). 7. 31 (21 brd. J=8. 2Hz). 
7. 42-7. 501 m), 7.7101 s). 7. 79(21 brd. J=8. 2Hz). 
7.8901s). a 3201s) 



54 
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Ex. 



41 



Intended 
compound 



70 




Table 2 (Cont'd) 

Physical properties 



mp : 162-163 °C 

'HN. SL R. (CDC1,) 65. 27(Zf. s). 5. 88QH. s). 6. 8- 
6. 9(2H. m). 7. 25-7. 35C8H. m). 7. 45-7. 5(2H. m). 
7. 7-7. 78C1H. n). 7. 89C1H. s). 8. 15C1H. s) 



75 



42 



20 




Elemental 
analysis 



126-127 *C 

calculated C;54. 20. H;3. 04 N;16.86 
C;53.9ZH;3.10N;16.68 
'HN.M.R. (CDCI ,) <54. 84CIH. d. J=R 1Hz). 5. 18 QH. d. 
J=14. 1Hz). 6. 19C1H. bs. ). 6. 78-€. 89<k 2HX 7. 02 
(1H. dd. J=4. 0. 1. 8Hz). 7. 47C1H. d. J=4. 0Hz). 7. 71QH. 
dt. J=6. 4. 9. 2Hz). 7. 81 OH. s). 8. 05(1R s) 



25 



30 



43 MjjQ-y. 



35 



Mass MH* 376 Otly matter 

'HN. M. R. (DMS0-d a ) 65. 02(1H. d. J=14. 3Hz). 5. 14QH. d. 
J=14. 3Hz). 6. 93-6. 99C1E m). 7. 13QH. d. J=£ 7Hz). 
7. 13-7. 29C1H. i). 7. 43(1H. d. J=2. 7Hz). 7. 44- 
7. 50QH. oO. 7. 69C1H. s). 7. 93(i& s). 8. 3K1H. s) 



40 



44 



Structural Formula A 



45 




mp : 135-137 'C 

'HN. M. R, CCDC1 ,) 64. 36(3H. s). 4. 90(1H. d. J=14. 1Hz). 
5. 23QH. d. J=14. 1Hz). 5. 80QH. s). 6. 77-6. 87(2H. m), 
6. 99-7. 00(1H. n). 7. 27QH. s). 7. 61 (1H. d. J=l 9Hz). 
7. 72(1H. dt. J=9. 2. 6. 4Hz). 7. 84 (1H. s). a 06(1H. s) 



50 



55 



55 
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Ex. 



Intended 
compound. 



44 Structural Formula B 
(Isomer of Structural 
Formula A) 

10 u-V. H IHJ, 



75 



20 



25 



45 




Table 2 (Cont'd) 

Physical properties 



mp : 179—182 *C 

l HN. M. R. (CDC1,) o 4. 20(3H. s), 5. 07QH. d. J-14. 3Hz). 
5. 18C1H. d. J=14. 3Hz). 6. 98-7. 02QH. m). 7. 18 - 
7. 23QH. ■>. 7. 24C1H. s). 7. 45C1H. dd. J=l. 3. 3. 5Hz). 
7. 48-7. 52C1H. m). 7. 72QH. s). 7. 73 (1H. d. J=3. 5Hz). 
8.33QH.S) 



mp : 142-145 "C 

«HN. M. R. (CDC1 3 ) 55. 19QH. d. J=14. 1Hz). 5. 30QH. d. 
J=14. 1Hz). 6. 41-6. 43QH. m). 6. 79 -6. 84C1H. m), 
6.86-6.92QE m).7. 18QR d. J=5.3Hz),7.29(lR d. 
J=5. 3Hz). 7. 65<1H. dt. J=6. 4. 9. 0Hz). 7. 84C1H. s). 
8.13QH.S) 

Elemental Calculated C;54. 20. H;3. 04. N;16. 86 
analysis Found C;54. 00. H;L 88 N;16. 77 



30 . 



35 



40 



46 




Solid, HN0 3 salt 205-^-210 °C 

l HN. M. R. (DMS0-d«) 55. 18QH. d. J=13. 9Hz). 5. 70(1H. d. 
M3. 9Hz). 6. 82-6. 87QH. m). 7. 00-7. 06(1H. m). 
7. 31-7. 37(1H. m). 7. 33C1H. d. J=5. 3Hz). 7. 64QH. d. 
J=5. 3Hz). 7. 69C1E s) . 8. 25 (1H. 
Mass MH* 376 



45 



50 



Structural Formula A 

47 if% " 




HCi 



Oily natter 

'HN.M. R. (CDCIs) 54.32C3H. s).5. 19C1H. brd. J=12.0Hz). 
5. 25C1H. brd. M2. 0Hz). 5. 90-6. 67 (2H. ni). 7. 33-7. 39 
(1H. m). 7. 36C1H. d. J=5. 3Hz). 7. 44 (1H. d. J-L 1Hz). 
7. 53C1H. d. J=5. 3Hz) . 7. 69(1H. s) . 8. 23 QH. s) 



55 



56 



EP 0 667 346 A2 



Table 2 (Cont'd) 
rv Intended ^ 

_ compound Physical properties 

Structural Formula 8 
(Isomer of Structural 
Formula A) 

47 h**h " s^V 01 ly matter 

^H? 'HN. M. R. (CDCl a ) o 3. 75(3H. s). 5. 17(11 d. Ml 6Hz), 

QSr** 5. 20QH. d. J=13. 6Hz). 6. 52C1K. d. J=l. 1Hz). 6. 58-6. 64 
(2H. n). 7. 09QH. d. J=5. 3Hz). 7. 15C1E dt. J=6. 41. 
9. 0Hz). 7. 50C1H. d. J=5. 3Hz)-. 7. 71 (1H. s). 8. 23QH. s) 




HCl 



A-W?^ MS : MH* 413 



'HN. !l 8. (CDClj) 55. 13 (IE d. J=14. 1-Hd. 5. 29QH. d. 
J=14 1Hz). 7. 10-7. 17QH. m). 7. 22-7. 23QH. a). 
7. 49QE s). 7. 70QH. dt. J=6. 4. 9. 0Hz). 7. 74C1H. s). 

7.90(iH.s).asoaas) 

calculated C ;43. 75. H:2. 21 N; 13. 61 
Found C;43.44.H;2.03 N;13.51 



49 



HN-M 




op : 203—208 *C 

'HN. &L R. (DMSO-dc) 0 5. 15QH. d. J=13. 9Hz). 5. 29 (1H. 
d. J=13. 9Hz). 7. 01-7. 07 (1H. <n). 7. 12QH. brs). 7. 16- 
7. 22QH. n). 7. 20QH. s). 7. 56(111 dt. J=6. 8. 9. 0Hz). 
7.70aH.s).8.30(lH.s) 



50 Structural Formula A 



mp : 191-194 X 
MS : MT 470.469 

'HN.&tR. (COCU) <?4. 18(3H. s), 5. 21GH. dd. J=3. 30. 

14 4Hz). 5. 48C1H. dd. J=5. 0. 14. 4Hz). 5. 94-6. 01 (1H. 
n). 6. 81-6. 87(2H. m). 7. 39-7. 46C1H. a). 7. 59-7. 60 

(M b). 7. 86(1H. brd. J=14. 5Hz). 8. 03QH. d. J=3. 7Hz) 
Calculated C.41. 03. H;2. 59 N;20.94 
Found C:40.93.H;2.37 N:20.81 
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Ex. 

5 

SO 



10 



75 



51 

20 



25 



30 

52 



35 



40 



53 

45 



50 



Intended 
compound 

Structural Formula B 
(Isomer of Structural 
Formula A) 



Table 2 (Cont'd) 

Physical properties 



Solid 

mp : 88 — S2*C 

l HN. M. R. (CDCU) o 4. 09(3H. s)..5. 24(1H. d. J=14 1Hz). 
5. 48C1H. d. J=14 1Hz). 6. 13-6. 20C1H. m). 6. 82^6. 91 
(2E nO. 7. 41-7. 47(1H. n). 7. 48C1H. s). 7. 87-7. SO QH. 
m). 8.07QH.S) 




op : 54 -53*C 
(solid) IR 2231(3-1 

l HN. M. R. (CDCU) 0 4 81 QH. d. J=13. 9Hz). 5. 19C1H. d. 
J=13. 9Hz). 6. OOQH. s). 6. 80-6. 89C2H. n). 7. 15C1H. 
'brsU 67-7. 73QH. n). 7. 86GE brs). 7. 88C1H. s). 
8.05C1ES) 

calculated C;54. 20. H;3. 04 N; 16. 86 
Found C;54.04.H;3.23 N;16.74 




KC1 «n 

mp : 218-221 'C 

Oily matter 

'HN.M.R. (CDCU) 0 5. 01 (1H. d. J=14. 3Hz). 5. 22 (1H. d. 
J=14. 3Hz). 6. 73-6. 87C2H. m). 7. 67-7. 73UH m). 



7. 75QE brs). 8. 04C1H. s). 8. 17(1H. brs). 8. 21 (1H. s) 



Structural formula A 




op : 118-120 *C 

»HN. M. R. (CDCU) 0 4. 36(3H. s). 4. 90C1H. d. J=14. 3Hz). 
5. 25 (IE d. M4. 3Hz). 5. 73C1H. s). 6. 77-6. 89C2H. n). 
7. 52QH. brs). 7. 72QH. dt. J=6. 4. 9. 3Hz). 7. 86(1H. s). 
7.97C1H. brs).8. 05C1H. s) 



58 
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Ex. 



53 



70 



75 



54 



20 



Intended 
compound 

Structural Formula B 
(Isomer of Structural 
Formula A} 




Table 2 (Cont'd) 

Physical properties 



op : 117-120 "C 

l HN.JL R. (CDCl 3 ) o4. 19(3H. s). 4. 99(1H. d. J*H 3Hz) 
5. 25C1E i J=14. 3Hz). 5. 95 (IE s). 6. 81-6. 87C2H. m). 
7. 50OH. brs). 7. 73(1E dt. J=5. 4. 9. 2Hz). 7. 77QH. 
brs).7.88(lEs).8.07(lE s) 



Yell cm solid 

'fflf.HR. (CDCl a ) SL 85QE d. J=14. 5Hz). 5. 21 (1H. d. 
J=14. 5Hz). 5. 83(1E s). 6. 77-6. 87C2H. m). 7. 14QH. 
brs).7.43QE brs),7.50QE brs). 7. 63 (IE dt. J=6 4. 
9.. 2Hz). 7. 83(m s). 7. 84QE s). 8. 04C1H. s) 



25 



55 



30 



35 



56 



40 




0 




45 



op : 112-115 'C 

'HN.M. R. (CDCI,) ,54. 88QE d. J.=14. 4Hz). 5. 27QH. d. 
J=R 4Hz). 5. 65QE brs). 5. 80(1H. s). 6. 79-6. 89 (2H. 
n). 7. 19(1H. brs). 7. 42(1E brs). 7. 70-7. 76C1H. m). 
7. 77C1H. brs). 7. 87QH. s). 8. 06C1H. s). 8. 06C1H. s) 



fflp : 172-173 'C 

l m. M. R. (CDC1 3 ) <54. 89QE d. J=14 0Hz). 5. 26(1H. d. 
J=14. 0Hz). 5. 87QE s). 6. 80-6. 89 (2E m). 7. 47(1H. s). 
7. 72 (IE dt. J=6. 4. 9. 3Hz). 7. 83C1E s). 7. 87(1E s). 
7.90QE s).a07QEs) 
calculated C;52. 03. H;2. 67 N;16.86 
Found C;51.93.H;2.75 N.-16.79 



50 



55 
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EX. 



57 



Intended 
compound 



10 




Table 2 (Cont'd) 

Physical properties 



mp : 162-165 'C 

'HN.iL R. (DMS0-d«)o5. 11 (1H. d. J=14. 1Hz), 5. 19(1H. 
d. M4. 1Hz), 6. 98-7. 03C1H. in). 7. 21-7. 26C1H. m). 
7. 50C1H. dt. J=7. 0. 9. 2Hz). 7. 67QH. s). 7. 79QH. s). 
8.22(lH.s).8.47(lH.s).8.49QH.s) 



75 



53 



Structural Formula A 



20 




mp : 91 — 94*C (Solid) 
MS : MT 473 

'HUM. R. (CDC1 ,) o4. 49(3H. s). 4. SOQR d. J=14. 5Hz), 
5. 27QH. d. J=14. 5Hz). 5. 85QH. s). 6. 79-6. 90(2E a). 
7. 45QH. t. J=L 5Hz). 7. 73QH. dt. J=6. 4. 9. 2Hz). 7. 84 
QR d. 1. 5Hz). 7. 88 QH. s). 8. Q7QH. s). 8. 23QH. s) 



25 



58 



30 



35 



Structural Formula B 
(Isomer of Structural 
Formula A) 



N"" y >4 




np : 178-180 *C 

'EN.M. R. (CDC1,) <54.44(3H. s).4.88QH. d.M3.6Hz). 
5. 29C1H. d. M3. 6Hz). 5. 71QH. s). 6. 77-6. 87(2H. m). 
7. 57 (1H. t. ■ J-l. 5Hz). 7. 77QH. dt. J=6. 4. 9. 2Hz). 
7. 87 (1H. s). 7. 88 QH. d. J=l. 5Hz). 8. 03C1H. s). 
8.06QH.S) 



40 



59 



45 




dp : 189-191 *C 

'HN.M.R. CCDCU) o 4. 89C1H. d. J=14. 7Hz). 5. 21 QH. d. 
J=R 7Hz). 5. 84(1H. s), 6. 77-6. 89C2H. in). 6. 98C1H. dd. 
J=L 7. 4. 0Hz). 7. 41 (1H. d. J=4. 0Hz). 7. 74(1H. dt. 
J=6. 4. 9. 0Hz). 7. 87QH. s). 7. 88(1H. s). 8. 06C1H. s) 



50 



55 



60 
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Intended 
compound 




Table 2 (Cont'd) 

Physical properties 



op : 140—147 'C 

'Ifif.il R. (DMS0-d s )"o5. 06(lft d. J=14. 7Hz). 5. 15QH. 
d. M4. 7Hz). 6. 98-7. 02 (1H. mX 7. 14QH. s). 7. 17- 
7. 23QH. m). 7. 22QH. d. J=4. 0). 7. 49QH. dt. J=6. 8. 
9. 0Hz). 7. 64-7. 66QH. a). 7. 71 QH. s). 8. 22-8. 27 
(lH.ai).8.32(lEs) 



no 



"IS** 



(Solid) 

Hi nor component 

'HJLJt R. (CDCI,) .54. 44 (3E s). 4. 90 (1ft d. J=14. 2Hz). 
5. 22(1H. d. J=14 2Hz). 5. 7GQE s). 6. 78-6. S0(2E m). 
6. 98-6. 99(1E n0, 7. 46(1E d. J=4. 0Hz). 7. 71- 
7. 79QE a). 7. 88QE s). 8. 02QE s). 8. 06QE s) 

Major component 

*HN. M. R. (CDCI,) o-4. 50C3H. s). 4. S0QH. d. M4. 2Hz). 
5. 24(1E d. J=14. 2Hz). 5. S0QE s). 6. 78-6. S0C2H. m). 
6. 98(lft dd. J=l. 8, i 0Hz). 7. 42C1H. d. J=4 0Hz). 7. 71 
-7. 79GH. m) . 7. 89QH. s). 8. 07C1H. s), 8. 23C1H. s) 




np : 165-166.5 ^ 

'HN.M. R. (CDCI,) <55. 27QH. d. J=14. 1Hz). 5. 37QE d. 
J=14. 1Hz). 6. 26(1H. s). 6. 77-6. 83QE n). 6. 86 - 
6. 91 (1H. id), 7. 6KM dd. J=l. 7. 8. 4Hz). 7. 74QH. dt. 
J=6. 4. 9. 0Hz). 7. 88QE s). 7. 95C1H. d. J=8. 4Hz). 8. 17 
(IE s).8.28(lEs) 
calculated C;50. 71. H;l 60 N:13. 14 
Found C;50.57.H;2.58 N;12.89 
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Table 2 (Cont'd) 

Intended Physical properties 

<-nra pound ■ 

mp : 120-131 *C . 

»HN. M. R. (C0CI 3 ) 55. 32C2H. q, J=14. 3Hz). 6. 05QH. s). 
6. 77-6. 89C2H. n0, 7. 26-7. 40(1H. n). 7. 46-7. 50(1H. 
m). 7. 70C1H. dt. J=6. 4. 8. 9Hz). 7. 83-7. 85QH. m). 
7. 86(1H. s). 7. S9-8. 02(1H. n). 8. 15(1H. s) 
Calculated C:55.31.H;3.60 N;15:18 
*"« d C;55.21.H;3.36 N;15.03 




o 



mp : 170-172 r 

1 HN-Jt R- (CDC1,) <55. 26QR d. J=14. 0Hz)5. 35C1H. d. 
J=14 0Hz). 6. 33C1H. s). 6. 78—6. 83QH. m). 6. 87- 
6. 92QH. n). 7. 72QH. dd. J=l. 4Hz. 8. 3Hz). 7. 89QH. s). 
8. 07UH. dd. J=8. 3Hz. 0. 4Hs). 8. 16C1E s), 8. 18QH. dd. 
J=0.4Hz.l.4Hz) 
MS : MH* =384 




ip : 182-186 *C 

"HN.M. R. (CDCU) o 4. 42(3H. s). 5. 30QH. d. J=14. 0Hz). 
5. 36 (1H. d. J=14. 0Hz). 6. 18QH. s). 6. 78-6. 88 (2E n). 
7. 48-7. 55(1H. i). 7, 72UH. s). 7.78QH. s). 8. 19C1H. 
dd. J=0. 4Hz. 8. 8Hz). 8. 3K1H. dd. J=l. 6Hz. 8. 8Hz). 
8,66(lH.d.J=0.4Hz) 

MS : MH* =441 
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Intended 
compound 



Table 2 (Cont'd) 

Physical properties 




Solid 



'HN. St R. (CDCI 3 ) o 5. 26(1H. d. J=14. 1Hz). 5l 34C1H. d. 
J=14. 1Hz). 6. 20(1R s). 6. 77-6. 83C1H. a), a 86- 
6. S0C1E nO. 7. 25QH. brs). 7. 66C1E brs). 7. 69-7. 74 
<1E nO. 7. 80 (IE s). 7. 90(ia dd. J=l 0Hz. 8. 8Hz). 
7. 98QE dd. J=0. 4Kz. 8. 8Hz). 8. 14 (1H. s). 8. 46C1E dd. 
J=0. 4Hz. 2. 0Hz) 




mp : 162—166 'C 
MS : MH* =442 

•'HN. M, R. (CDCi 3 ) o-o. 290R d. J=14. 2Hz). 5. 35C1E d. 
J-M. 2Hz). 6. 120E s). 6. 78-6. 830JL m). 6. 85- 
6. 91 (IE n). 7. 37QH. d. J=3. 4Hz). 7. 70-7. 76(1H. n) , 
7. 88QE s). 7. 88(m d. J=l 4Hz). 8, 03(1E dd. 
J=0. 8Hz. 8.4Hz). 8.C6(iadd. M. 6Hz. 8.4Hz). 
8. 16 (IE s) . a 48 (IE dd. J=0. 8Hz. 1. 6Hz) 




mp : 213-215 *C 
MS : MH* =436 

l HN. M. R. (CDCt ,) 52. 51 (3H. s). 5. 30(ia d. J=14. 4Hz). 
5. 33(ia d. J=14. 4Hz). 6. 10OH. s). 6. 78-6. 90(2E m). 
6. 91 (1H. s); 7. 69-7. 76QH. a). 7. 87QH. s). 8. OKIE s). 
8.02QE s).8.16(lEs).8.45(IEs) 
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70 



75 



Table 2 (Cont'd) 

Intended Physical properties 

compound . — — 

69 H C? o ^ m P : 232-233 *C 

MS : MH* =552 

l HN. M. R. (CDC1 j) oo. 30C1H. d. J=14. 0Hz). 5. 35QH. 
d. J=14 OHz). 6. 13C1H. s). 6. 79-6. 82(1E nO. 6. 87- 
6.91QH. n). 7. 42(2E d. J=8. 8H2). 7. 49C1H. s). 7. 71- 
7. 77QE m). 7. 88(1E s).' 7. 84 (2E d. J=8. 8Hz). 8. 05 
(IE dd. J=0. 4Hz. 8. 4Hz). 8. 12(1E dd. J=l. 8Hz. 8. 4Hz) 
. 8. 17C1E s). 8. 53(1H. dd. J=0. 4Hz. 1. 8Hz) 




20 70 m> h Dp : 158-160 *C 

^4^jGL '©LM-R. (CDC1 ,) o2. 46(2H. s). 5. 26QE d. J=14 1Hz). 

id. ^ 32(m di M4> 1H2)> ^ 99(1H> s)> 72_ a g3( 2H. m). 

7. 28(1E dd. J=8. 5. 1. 6Hz). 7. 61 (IE d. J=.l. 6Hz), 
7. 63-7. 71 (IE m). 7. 84(1E s). 7. 87(1H. d. J=8. 5Hz). 
' 8. 13QE s) 



25 



30 



71 H ^ H « : 141-142 X 



35 



HSjV^ «HH. U. R. (CDCU) o~5. 26(1H. d. J=14 1Hz). 5. 33C1H. d. J= 

'vf^ 14 1Hz). 6. 13QE s). 6. 77-6. 83(1E 1). 6. 85- 
V 6. 90(1H. in). 7. 44(1H. dd. J=8. 8. 1. 6Kz). 7. 63-7. 74 (IE 

a). 7. 81UE d. J»L 6Hz). 7. 87QE s). 7. 90(1H. d. 
J=8.8Hz).8.14QEs) . 



40 



72 n-vh Bp : 139-140 *C 

« KJ^QjL l HN. Si R. (CDCU) <55. 28 (IE d. J=14 1Hz). 5. 32(1H. d. J= 

14. 1Hz). 6. 16(brs). 6. 72-6. 82(1E 1). 6. 83-6. 90(1E 
m). 7. 20(1H. ddd. J=9. 0. 9. 0. 2. 8Hz). 7. 50(1E dd. J=8. 4. 
2. 8Hz). 7. 64-7. 74(1E m). 7. 84(1E s). 7. 93(1E dd. 
50 J=9. 0.5.2Hz). E 13(lH.s) 




55 
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Ex. 



73 



Intended 
compound 



Table 2 (Cont'd) 

Physical properties 




Mffl. 31 1 (CDCl a ) S 1. 75-1 20QR brs). 5. 28QE d. 
J=I4. 1Hz). 5. 36QR "d. J=14 1Hz). 6. 74-6. 84QH. m) 
6. 84-6. 90QR m). 7. 16C1H. d. J=0. 8Hz). 7. 25-7. 28(1H 
m). 7. 47GR dd. J=8. 8. 2. 2Hz). 7. 63-7. 76C1H. m). 
7. 77-7. 8K1R aO. 7. 80C1H. d. J=2. 2Hz). 7. 82QH. s) 
8.07QR d. J=8. 8Hz). a 16QH. s) 



74 



flip : 175—177 *C 

'HTLiLR. (COCb) o"3. 16-3. 20C4R m). 3. 86 -1 90(4R a) 
5. 24QR d. J=R 3Hz). 5. 32QH. d. J=14. 3Hz). 5, 95QE s) 
61 74-6. 89C2H. m). 7. 12QR dd. J=9. 2. 2. 5Hz). 7. 23QH. d. 
J=2. 5Hz). 7. 63-7. 70C1H. m), 7. 85QH. s). 7. 86QR d J= 
9.2Hz).ai3QRs) 



75 



H _ 



. mp : 148-149 'C 

■HN. M. R. (CCCl,) do. 29(1H. d. J=14. 2Hz). 5. 34(1H. d. 
Ml 2Hz), 6. 24QR brs). 6. 76-6. 83(1R m). 6. 84- 
6. 90C1R m). 7. 63-7. 75QR m). 7. 83 C2R brs). 7. 85 
GH. s). 8. 07(1H. d. J=8. 8Hz). 8. 16(1R brs). 8. 24C1H. 
dd. J=a 8. 2. 0Hz). 8. 54QR d. J=2. 0Hz) 



76 




mp : 207—209 *C 

'HN. M. R. (CDCI,) <55. 28QR d. J=14. 1Hz). 5. 36(1R d. J= 
14. 1Hz). 6. 42C1R brs). 6. 76-6. 84C1R m). 6. 84-6. 91 
(1H. m). 7. 69-7. 77(!ff. m), 7. 80QR dd. J=8. a Z 0Hz). 
7. 84(1H. s). 7. 85QR d. J-l. 6Hz). a 03(1R d. J=l. 6Hz). 
a 10C1H. d. J=a 8Hz). 8. 18QR s). 8. 23QH. d. J=2. 0Hz) 
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Ex. 

77 



Table 2 (Cont'd) 

Intended Physical properties 
compound 1 



Oily natter 

U .w N ^ l HN. M. R. (C0,0D) <?5. 37 (1H. d. J=14. 5Hz). 5. 44 



(IE d. J=14. 5Hz). 6. 93—7. 02(2H. o) . 7. 63-7. 70C1H. m). 
7. 73C1H. s). 8. 42 (IE s). 8. 63QH. d. J=2. 8H2). 8. 74 (1H. 
10 T d.J=2.8Hz) 



75 78 OS JW% Oily matter 

^-f-VkJ l HN. M. R. (CDCta) £5. 26(1H. d. J=14. 1Hz), 5. 360E d. J= 

V) 14. Ufa). 6. 23C1H. s). 6. 77-6. 92(2H. m). 7. 43QH. dd. J» 

f a.2.4.5Hz).7.73-7.80(lEn).7.88aEs).8.16aH.s). 

20 8. 23<UL dd. J=8. 2. 1. 6Hz). 8. 57(1H. dd. J=4. 5. L 6Hz) 



«HN. M. R. (CDCU) <JS. 23QH. d. J=14. 4Hz). 5. 32C1H. d. 
J=I4. 4Hz). 6. 30QH. s)6. 76-6. 82C1H. nO . . 6. 87- 
6. 9K1H. nO. 7. 42(11 d. J=8. 4Hz). 7. 73-7. 79(1E m). 

on 

7. 88C1B. s). 8. 15(1H. s). 8. 15(11 4 J=8. 4Hz) 



35 

80 a M_y<^ Amorphous 



40 




l HN. ML R. (CDCb) o 5. 25(11 d. J=14. 4Hz). 5. 36(1H. 
d. J=14 4Hz). 6. 33(1R s). 6. 89-6. 94C1H. m). 
7. 22(1H. s. (br)). 7. 49QH. d. J=8. 8Hz). 7. 67 (IE brs). 
7. 76—7. 82 (IE m). 7. 90(1H. s). 8. 18CIH. s). 8. 32(11 
d.J=8.8Hz).8.36(ll brs). 

MS : MH* =427 



45 



SO 



55 
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Table 2 (Cont'd) 
Intended „ 

compound Physical properties 



op : 144-146 # C 

'HN. Jt R. (CDC!,) 63. 97(3H. s). 5. 23 (1H. d. J=R 2Hz) 
5. 31 (IE d. J=14. 2Kz), 6. 04(1H. s)..& 77-6. S0(2H. m). 
6.84 (lEd.J=8.8Hz).7.63 — 7.74QH.m). 
7. 87QH. s). 8. 06QH. d. J=3. 8Hz). 8. 140ft s) 




bp : 112—115 *C 

'HfLSLR. (CDCI 3 ) <?4. 95(lft d. J=14. 4Hz). 5. 28QH. d. 
J-14 4Hz). 5. 69(lft s). 6. 78-6. 88 (2ft a). 7. 15C1H. d 
J=l. 1Hz). 7. 29-7. 36C2H. a), 7. 63-7. 79(3ft m). 
7.85(lfts).8.G6(IH.s) 



op : 186-189 'C 
IR 2227ca* 

'HN.M. R. (CDCl 3 ) o4. 95(1H. d. M4. 2Hz). 5. 27QH. d. 
J=14. 2Hz). 5. 97QH. s). 6. 53-6. S0(2ft m). 7. 24 (1H. 
brs). 7. 26(1H. s). 7. 51-7. 54C1H. m). 7. 76(1H. dt. 
J=6. 4. 9. 2Hz). 7. 87C1H. s). 7. 87(1H. d. J=8. 4Hz). 8. 01 
(IE s).8.07(lEs) 

MS : MH* =383 




oip : 122-127 *C 

»HN. M. R, (DMSO-d a ) <55. 17(1E d. J=14. 3Hz). 5. 29QE 
d. J=14. 3Hz). 6. 97-7. 03QE m), 7. 16-7. 21 (1ft a). 
7. 5K1E dt. J=6. 8. 9. 3Hz). 7. 69QH. s). 7. 81 (1ft s), 
7. 98(1E brd. J=8. 4Hz). 8. 12QH. d. J=8. 4Hz), 8. 50(1E 
s).8.53(lH.s) 

MS : MT =426 
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Ex. 



Intended 
compound 



Table 2 (Cont'd) 

Physical properties 



85 Structural Formula A 




mp : 162-168 *C 

'HN.M.R. (CDCU) o4. 42 (2H. s), 4. 98 (1H. d. J=14. 1Hz), 
5. 31 (IE d. J=14. 1Hz). 5. 80OH. s). 6. 79-6. 85C2H. a). 
7. 250ft brs). 7. 75C1H. dt. J=6. 4 9. 2Hz). 7. 87 (IE s). 
7. 88 (IE d. J=8. 4Hz). 8. 08 (IE dd. J-l. 7. 8. 4Hz). 8. 08 
(lfts).8.49(lftd.J=1.7Hz) 

MS : MH* =440 



85 



Structural Formula B 
(Isomer of Structural 
Formula A) 




op : 105-110 *C 

l HH!l R. (CDC1 3 ) 54. 190ft s). 4. 490ft d. J=14. 3Hz). 
5. 29C1E d. J-14 3Hz). 5. 970ft s). & 79-6. 91 (2ft n) . 
7. 280E brs). 7. 64 OH. dd. J=l. 7. 8. 4Hz). 7. 770ft IE 
dt. J=6. 4. 9. 2Hz). 7. 880E s). 7. 960ft. d. J=8. 4Hz). 
8.05OH.d.J=L7Hz).8.10(lfts) 

MS a MH*=440 



86 



l HR M. JL (CDCU) 55. 270ft d. J=14. 0Hz). 5. 370ft 
d. J=14. OHz). 6. 350H. s). 6. 79-6. 850H. m). 6. 89- 
6. 94 OH. m). 7. 76-7. 820H. m). 7. 850ft d. J=l. 2Hz). 
7. 90OH. s). 8. 190H. s). 8. 370E d. J=8. 8Hz). 8. 41 
OH. d. J=8. 8Hz). 8. 61 Oft d. J=I. 7Hz) 

MH*=427 



87 




•HN. ii R. (CDCl a ) .55. 280ft d. J=IOHz). 5. 340ft d. MO 
Hz). 6. 290H. s). 6. 78-6. 840ft m). 6. 88-6. 940ft d). 
7. 75-7. 82 OH. n). 7. 890ft s). 7. 93 (2H. s). 8. 180H. s). 
8. 260ft d. J=9. OHz). 8. 390ft d. J=9. OHz) 

MH*=427 



[0070] 
Experimental Example 1 : 

Rve-membered Groups of ICR mice were infected through their tail veins with a Candida albicans 
MCY8622 strain (2 x 10 s cfu/mouse). After 1 hour, compounds [represented by the general formula (III)] 
shown in Table 3 were orally administered in a dose of 2.5 mg or 10 mg per kg of a mouse to the 
respective groups of mice. Observation was carried out for 7 days to calculate the average number of 
surviving days in each group. This average number was used as an index indicative of antifungal activity in 
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vivo. Incidentally, the general formula (III) is as follows: 



5 



70 




(III) 



75 



20 



25 



30 



35 



40 



SO 
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Table 3 

Average number of 
surviving days (days) 

2.5 mg/kg 10 mg/kg 
3,6 t 7,0 




R 1 in the general 
formula fill) 
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Table 3 (Cont'd) 

Average number of 
R 1 in the general survivi ng days f davs) 

. formula fill) 2.5 mq/kg io mq/ka 



6. 0 




71 



6.8 



-OCX 7 -° 7 -° 



6.8 7.0 



6. 8 7. 0 



P>" 5.2 6.0 
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Preparation Example 1 : 
Preparation of raw material 1: 

(2S,3R)-3-(2,4-Difluorophenyl)-3-hydroxy-2-methyl-4-(1 H-1 ,2,4-triazol-1-yl)butyronitrile 
Structural formula: 




To a solution with 5 g (20.0 mmol) of optically active (2R,3S)-2-(2.4-difluorophenyl)-3-methyl-2-(1H- 
1 2 4-tria2ol-1-yl)methyloxirane dissolved in 40 ml of toluene, were added 80 ml of diethylaluminum cyanide 
(1.0 M toluene solution) in a nitrogen atmosphere. The mixture was heated at 50'C for 12 hours, and 10 ml 
of water and 120 ml of 1N HCI were succesively added dropwise thereto. The resulting mixture was stirred 
for 2 hours at room temperature, filtered through a Florisil pad and then -subjected to extraction with ethyl 
acetate The resultant organic layer was washed 4 times with a liquid obtained by mixing water and 
saturated saline at a ratio of 1:1, and finally with saturated saline. After the solvent was distilled out under 
reduced pressure, the residue was washed with diisopropyl ether, thereby obtaining 3.15 g (56.6 /») of 
optically active (2S,3R)-3-(2,4-difluorophenyl)-3-hydroxy-2-methyl-4-(1 H-1 ,2,4-triazoM -yl)butyron.tr.le. Phys- 
ical properties of this product are described below, 
mp: 181-182 *C. 

NMR: S solvent (CDCI 3 ) , j , M A rtU , _ . . 

1.17(3H,d,J = 7.2Hz). 3.29(1 H,q,J= 7.2Hz), 4.82(1 H,d,J = 14.0Hz), 4.97(1 H.d,J = 1 4.0Hz), 5.44- 
(1H,d,J = 0.8Hz), 6.74-6.82(2H,m), 7.39-7.46(1 H,m), 7.83(1 H,s), 7.84(1 H,s). 
MS: MH + = 279. 

Preparation Example 2: 

Preparation of raw material 1 by another process: 

Ytteribium chloride hexahydrate in an amount of 388 mg (1 mmol) was left over for 6 hours at 120' C 
under reduced pressure. This compound was suspended in 10 ml of tetrahydrofuran in a nitrogen 
atmosphere, and the suspension was chilled to -78- C . To this suspension. 1.9 ml of n-butyll.thium (1.63 M 
hexane solution) were added dropwise, and the resultant mixture was stirred for 5 minutes at room 
temperature and then chilled to -78- C . To this mixture, 0.8 ml of trimethylsilyl cyanide was gently added 
dropwise. The resultant mixture was stirred for 10 minutes at -78 'C and then for 5 minutes at room 
temperature, and then chilled to -78'C . A solution with 128 mg (0.5 mmol) of optically active 2R,3S)-2-(2,4- 
difluorophenyl)-3-methyl-2-(1H-1,2,4-triazol-1-yl)methyloxirane dissolved in 1 ml of tetrahydrofuran was 
added dropwise to this mixture, and temperature of the resultant mixture was spontaneously raised to room 
temperature. A saturated aqueous solution of ammonium chloride was added to this mixture, followed by 
extraction with ethyl acetate. The resultant organic layer was washed with water and saturated saline. After 
the solvent was distilled out under reduced pressure, the residue was recrystallized from diethyl ether, 
thereby obtaining 81 mg (58.2%) of optically active (2S.3R)-3-(2,4-difluorophenyl)-3-hydroxy-2-methyl-4- 
(1 H-1 ,2,4-triazoM -yl)butyronitrile. 
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70 



Preparation Example 3: 

Preparation of raw material 1 by another process: 

m n f t T h h y ? id ! C0mpOund in 30 amount of 478 m 9 (60.0 mmol) was added to a ice-cooled solution (50 
w in™™ Wh0 ' e - ^ 10 minUt8S ' 5 4 9 < 63 - 5 mmol > of acetonecyanohydrin f. 

/ 1 f re 6d dr ° PWISe 10 th6 sus P enslon - foll ° w ed by continuing the stirring for additional 
1^5 hours at room temperature. To this mixture were added 5 g (20.0 mmol) of optically active (2R.3S)-2- 
rft " IUOr °P h9ny D-3-meth y -2-(1H-1,2.4-triazol-1- y l) methyloxirane. And. the whole was refluxed for 7 hours 

Ii t h inn eS ^? ? aCt, °!! S ? Uti ° n W6re add8d 1 °° ml ° f 8thyl ace,ate " followed b V ^ successive washing 
with 100 ml of water and 50 ml of sodium chloride solution. And, it was then dried over magnesium sulfate 
The resulting solution was then filtered. The filtrate was concentrated under reduced pressure To the 
rrl'f ™ L add< ! d 50 m ' ° f diiso P ro Py' e,her - The ^suiting solution was subjected to the filtration to 

,c fTl t 9 ? : ] ° Pt,Ca " y 3CtiV9 < 2S ' 3R ) 3 -( 2 - 4 "< ,if,uoro Pheny')-3-hydrox y .2-methyl-4-(1H-1 l 2,4-tria 2 ol- 
is 1-yl) butyronitnle. 

Preparation Example 4: 

Preparation of raw material 2: 

20 

Preparation of 2-(2,4-dffluoropheny l)-3-thioamide-1 -(1 H-1 .2.4-triazol-1 -y l)-2-butanol 
Structural formula: 

25 



30 



35 




To a racemic modification of the raw material 1 obtained in Preparation Example 1 or 2 ie 3-(2 4- 
«> d ' f ' U °:°P h !^ (14 g), were added 14 ml'of Uo 

40 and 0.0-d.ethyl diphosphate (73 ml), and the resultant mixture was heated and refluxed for 30 minutes 
The liquid reaction mixture was cooled back to room temperature, added with H 2 0 and subjected to 

Za Z h *J WEt " in9 AC ° Et l3yer WaS wash9d with H *° and a crated aqueous solution of 
NaCI. and dned over MgSO*. Thereafter, the solvent was distilled out. The resultant residue was purified by 
chromatography on silica , gel (Si0 2 : 300 g. eluted with CH^fc. and then with 1% solution of MeOH in 
\ \ Oluhon °' Me0H in CH * CI * «"d 3% solution of MeOH in CH 2 CI 2 successively), and then 
S! fr from h ^ Cl2 - pE - ,herebv staining the intended product (8.1 g). Incidentally when the 
ophcaily act,ve substance of the raw material 1 is used in place of the racemic modification of the raw 
material 1. an optically active raw material 2 can be obtained similarly. 
Physical properties of this product are described below 
50 mp: 164-167 *C. 

NMR: 5 solvent (CDCb) 

1.11(3H.d,J = 7.1Hz). 3.69-3.72(1 H.m), 4.55(1 H,d.J = 14.3Hz). 5.08(1 H,d.J = 14 3Hz) 6 71-6 80f2Hm> 
7.42-7.48(1H.m).7.80(1H.brs).7.94(1H.s).8.41(1H.brs). 6W ^ m '- 
MS: MH + =313. 
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Preparation Example 5: 
Preparation of raw material 3: 
5 Preparation of 2-bromo-4'-cyanoacetophenone 
Structural formula: 



70 



15 



20 



30 



40 




4'-Cyanoacetophenone (10 g) was dissolved in 100 ml of CHCI 3 , and 1 ml of 48% HBr was added to 
the resultant solution. To the mixture, a solution of Br 2 (3.7 ml) in CHCI 3 (10 ml) was added dropw.se at 
room temperature. After stirring for 2 hours at room temperature, a saturated aqueous solution of NaHCOs 
was added to the liquid reaction mixture to neutralize it. The CHCI 3 layer was washed with H 2 0 and then a 
saturated NaCI solution and dried over MgSO*. Thereafter, CHCfe was distilled out. The resulting solid 
matter was recrystallised from AcOET-nHex, thereby obtaining the intended compound (3.49 g). Phystcal 
properties of this product are described below. 
25 mp: 82-84 *C. 

NMR: 5 solvent (CDCIa) 

444(2H,s), 7.81-7.84(2H,m), 8.09(1 H.d.J = 8Hz), 8.23(1 H,d, J =8Hz). 



Preparation Example 6: 
Preparation of raw material 4: 
Preparation of 2-ethyl-6-chlorobenzothiazoIe 
35 Structural formula: 



45 



2-Amino-5-chIorothiophenol (2.618 g) was dissolved in N-methylpyrrolidone (6 ml), and propionyl 
chloride (1.57 ml) was added to the solution, followed by heating at 130*C for 1.5 hours. Ethyl acetate and 
an aqueous solution of sodium hydrogencarbonate were added to the liquid reaction mixture to separate the 
mixture into liquids. The resulting organic layer was washed with water, dried and concentrated. The residue 
was purified through a silica gel column (hexane:ethyl acetate = 20:1), thereby obtaining 2-ethyi-6- 
50 chlorobenzothiazole (2.3 g). Physical properties of this product are described below. 
State: Solid. 

NMR: 5 solvent (CDCI3) v , oe 

1.47(3H,t,J = 7.4Hz), 3.14<2H,q,J = 7.4Hz), 7.40(1 H.dd, J = 2.0Hz,8.8Hz), 7.81 (1H,d, J = 2.0Hz), 7.86- 

(1H,d,J = 8.8Hz). 
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Preparation Example 7: 
Preparation of raw material 5: 

Preparation of a-ethyl-e-fl^^.-triazol^-yO-benzothiazole 
Structural formula: 




1H-1,2,3-Triazole (10.0 g) was dissolved in dimethylformamide (280 ml), and a 60% dispersion of 
sodium hydride (5.79 g) in mineral oil was added little by little to the solution over 10 minutes. To this 
mixture, a solution of 4-fluoronitrobenzene (18.6 g) in dimethylformamide (40 ml) was added dropwise at 
room temperature, and the resultant mixture was heated and stirred at 50 *C for 9 hours. The reaction 
mixture was poured into 400 ml of a saturated aqueous solution of ammonium chloride, and 200 ml of water 
was added thereto. This mixture was subjected to extraction with ethyl acetate (400 ml x 1, 200 ml x 2), and 
the ethyl acetate layer was washed with water and then saturated saline, and then dried over anhydrous 
magnesium sulfate. The organic layer was concentrated under reduced pressure, and purified through a 
silica gel column (hexane:ethyl acetate = 2:1 - 1:1), thereby obtaining 4-(1,2,3-triazol-2-yl)-nitrobenzene 
(11. 5g). 

4-(1,2,3-Triazol-2-yl)-nitrobenzene (5.75 g) was dissolved in 300 ml of ethanol, and 10% palladium- 
carbon (0.58 g) and hydrazine hydrate (15.0 g) were added to the solution, followed by heating and 
refluxing for 5 hours. The reaction mixture was cooled to room temperature and filtered through Celite. The 
filtrate was concentrated once under reduced pressure, added with 500 ml of water and subjected to 
extraction with ethyl acetate (200 ml, 100 ml x 2). The thus-obtained organic layer was washed with water 
and then saturated saline, dried over anhydrous magnesium sulfate and then concentrated under reduced 
pressure, thereby obtaining 4-(1,2,3-triazol-2-yl)-aniline (5.0 g). This product was used in a subsequent 
reaction without purifying it. 

4-(1,2,3-Triazol-2-yl)-aniline (5.0 g) obtained in the preceding reaction was dissolved in 55 ml of acetic 
acid, and ammonium thiocyanate (6.0 g) was added to the solution. The resultant mixture was stirred while 
chilling with ice water. To this mixture, a solution of bromine (1.62 ml) in 20 ml of acetic acid was added 
dropwise over 30 minutes. Thereafter, the mixture was heated to room temperature and stirred for 4 hours 
at the same temperature. 

The reaction mixture was chilled with ice water and added dropwise with concentrated aqueous 
ammonia, thereby adjusting it to pH 6. Precipitate formed was recovered by filtration, washed with water 
and then cold ethanol, and dried under reduced pressure, thereby obtaining 2-amino-6-(1 ,2 3-triazol-2-vl>- 
benzothiazole (5.6 g). 

2-Amino-6-(1 t 2,3-triazol-2-yl)benzothiazole (2.8 g) was dissolved in N,N-dimethylformamide (60 ml), and 
isoamyl nitrite (8.66 ml) was added to the solution, followed by stirring for 20 minutes at 65^C. The reaction 
mixture was poured into 100 ml of water and subjected to extraction with ethyl acetate (100 ml x 3). The 
resultant organic layer was washed with water and then saturated saline, dried over anhydrous magnesium 
sulfate and then concentrated under reduced pressure. The resultant oily substance is purified by column 
chromatography on silica gel (dichloromethane), thereby obtaining 6-(1,2,3-triazol-2-yl)benzothiazole (1.1 g). 

The 6-(1,2,3-triazol-2-yl)benzothiazole (1.1 g) was suspended in ethanol (90 ml), and 12 ml of hydrazine 
monohydrate were added to the suspension. The resultant mixture was heated and refluxed for 2 hours. 
After the reaction mixture was concentrated under reduced pressure, 20 ml of water were added thereto, 
and its pH was adjusted to about 7 with acetic acid. The thus-adjusted mixture was subjected 3 times to 
extraction with ethyl acetate, and the resultant organic layer was washed with saturated saline, dried over 
anhydrous magnesium sulfate and then concentrated under reduced pressure, thereby obtaining 2-amino-5- 
(1,2,3-triazol-2-yl)-thiophenol (2.3 g). This product was used in a subsequent reaction without purifying it. 

The 2-amino-5-(1,2,3-triazol-2-ylHhiophenol (2.3 g) was dissolved in N-methylpyrrolidone (8 ml), and 
propionyl chloride (0.472 ml) was added to the solution, followed by heating and stirring at 70 *C for 5 
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hours. The reaction mixture was poured into a saturated aqueous solution of sodium hydrogencarbonate, 
and subjected to extraction with dichloromethane. The resultant organic layer was dried over anhydrous 
magnesium sulfate, concentrated under reduced pressure and then purified through a silica gel column 
(hexane-ethyl acetate = 4:1 — 1:1), thereby obtaining the intended compound, 2-ethyl-6-(1 ,2,3-triazol-2-yl)- 
5 benzothiazole (940 mg). Physical properties of this product are described below. 
State: Solid. 
NMR: 5 solvent (CDCI 3 ) 

1.49(3H,t,J = 7.7Hz), 3.17(2H,q,J = 7.7Hz), 7.83(2H,s), 8.03(1 H.d.J = 8.8Hz), 8.20(1 H,dd,J = 8.8,3.2Hz). 
8.55(1 H,d,J = 8.8Hz). 

70 

Example 88: 

Preparation of a compound of the structural formula: 



75 



20 




C3f 



25 

2-(2,4-Difluorophenyl)-3-thioamide-1-(1H-1,2,4-triazol-1-yl)-2-butanol (the raw material 2) (156 mg) was 
dissolved in EtOH (2 ml), and 2-bromo-4 , -cyanoacetophenone (the raw material 3) (224 mg) was added to 
the solution, followed by heating and refiuxing for 1 hour. The liquid reaction mixture was neutralized with a 
saturated aqueous solution of NaHCCb and subjected to extraction with AcOEt. After the extract was 

30 washed with H 2 0 and then a saturated aqueous solution of NaCI and dried over MgSO*. AcOEt was 
distilled out. The resultant residue was purified by chromatography on silica gel (Si0 2 : 20 g, eluted with 
CH2CI2 and then with 1% solution of MeOH in CH2CI2), and then crystallized from IPE, thereby obtaining 
the intended compound (109 mg). Physical properties of this compound are described below, 
mp: 196-1 97 

35 NMR: 5 solvent (CDCI3) 

1.23(3H,d,J = 8.0Hz), 4.09(1 H,q,J = 8.0Hz). 4.26(1 H,d,J = 14.3Hz), 4.92(1 H,d,J = 14.3Hz), 5.74(1 H,s), 6.78- 
6.85(2H,m), 7.48-7.54(1 H f m), 7.64(1 H.s), 7.69(1 H,s), 7.75(1 H.d.J = 8.1 Hz), 7.85(1 H.s), 8.03(1 H,d,J = 8.1 Hz). 
MS: MH + = 438. 

40 Example 89: 

Preparation of a compound represented by the structural formula: 



45 



so 




The intended compound was obtained in accordance with the same procedure as that described in 
55 Example 88 except that 2-bromo-4'-methylthioacetophenone was used in place of 2-bromo-4'- 
cyanoacetophenone. Physical properties of this compound are described below. 
State: Solid. 
NMR: 5 solvent (CDCI3) 
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70 



1 23(3H,d,J = 7.2Hz), 2.54<3H,s), 4.05(1 H,q, J = 7.2Hz), 4.28(1 H,d,J = 14.4Hz), 4.88(1 H.d.J = 14 4Hz) 613- 
(1H,s), 6.75-6.85(2H,m), 7.33(2H,br-d, J = 8.4Hz), 7.42<1H,s), 7.46-7.54(1 H,m), 7.66(1H,s) 7 82^- 
d, J = 8.4Hz), 7.92(1 H,s). ' o^n )D r 

MS: MH + = 459. 

Example 90: 

[0081] 

Preparation of a compound represented by the structural formula: 



75 



20 




The intended compound was obtained in accordance with the same procedure as that described in 
Example 88 except that 2-bromo-2\4'-difluoroacetophenone was used in place of 2-bromo-4'- 
cyanoacetophenone. Physical properties of this compound are described below 
25 State: Solid. 

NMR: 5 solvent (CDCb) 

e Jt 3(3H,d ' J = 7 " 1Hz) * 4 ' 07 ( 1H '<l' J = 7 - 1 Hz). 4.26(1 H,d,J = 14.4Hz), 4.89(1 H.d.J = 14.4Hz), 5.93(1H.s) 692- 
6.98(1H,m), 7.00-7.05(1 H,m), 7.47-7.54(1 H,m), 7.67(1H,s), 7.68(1H,s), 7.88(1H,s), 8.13-8 19(1H m) 
MS: MH + = 449. * 



30 



Example 91 : 

Preparation of a compound represented by the structural formula: 



35 



40 



45 




The intended compound was obtained in accordance with the same procedure as that described in 
Example 88 except that 2-bromo-4*-methylacetophenone was used in place of 2-bromo-4*- 
cyanoacetophenone. Physical properties of this compound are described below 
so State: Solid. 

NMR: 8 solvent (CDCI 3 ) 

/iu ? 3 i^ o'i S7 ' 1H2) ' 2 ' 41 < 3H ' S >' 4 -04(1H,d,J = 7.1Hz), 4.28(1H t d,J = 14.3Hz), 4.88(1H,d,J = 14.3Hz), 6.24- 
7 aft L 76 " 6 84(1H ' S) ' 7.27(2H,d,J = 8.3Hz), 7.40(1 H,s), 7.47-7.53(1 H,m), 7.65(1 H,s), 7.80(2 H,d, J = 8.3Hz), 

55 MS: MH + = 427. 
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Example 92: 

Preparation of a compound represented by the structural formula: 




OMe 



75 



The intended compound was obtained in accordance with the same procedure as that described in 
Example 88 except that 2-bromo-4 , -methoxyacetophenone was used in place of 2-bromo-4'- 
cyanoacetophenone. Physical properties of this compound are described below. 
State: Solid. 

20 NMR: 5 solvent (CDCIs) . , A A v e 

1 23(3H,d,J = 7.1Hz), 3.88(3H,s), 4.04(1 H,q,J =7.1 Hz), 4.28(1 H.d.J = 14.3Hz), 4.87(1 H,d,J = 14.3Hz), 6.24- 
(1H,s), 6.76-6.84(2H,m), 7.0Q(2H,d.J = 8.2Hz), 7.32(1 H,s), 7.47-7.53(1 H,m), 7.65(1 H,s), 7.84(2H,d, J = 8.2Hz), 
7.94(1 H,s). 
MS: MH + = 443. 



25 



Example 93: 

Preparation of a compound represented by the structural formula: 



30 



35 




40 



The intended compound was obtained in accordance with the same procedure as that described in 
Example 88 except that 2-bromo-4*-nitroacetophenone was used in place of 2-bromo-4'- 
cyanoacetophenone. Physical properties of this compound are described below, 
mp: 180-182 °C. 

45 NMR: 5 solvent (CDCI 3 ) v 
125(3H,d,J = 7.1Hz), 4.11(1H t d,J = 7.1Hz), 4.27(1 H.d.J = 14.2Hz). 4.94 (1H,d.J = 14.2Hz). 5.70(1H,s), 
6.79-6.85(2H,m), 7.43-7.55(1 H,m), 7.70(1 H,s), 7.71 (1H,s), 7.85(1 H,s), 8.08<2H,d,J = 9.0Hz), 8.32- 
(2H,d,J = 9.0Hz). 
MS: MH + = 458. 



50 



55 



78 



EP 0 667 346 A2 



Example 94: 

Preparation of a compound represented by the structural formula: 



70 



75 




20 



25 



„ I* u SUSp , ension of 1 * 570 9 of 60% wdlum hydride in 30 ml of DMD, were added 5 g of 4- 

! U Q°n S r ' th ! reSUHant miXtUre WaS Stirr9d f0r 5 minutes at room temperature. To this mixture 
4.9 g of 4-fluoroacetophenone were added, followed by stirring for 3.5 hours at 80 *C. Water was added to 

°" , m,XtUr9 : !°J l0W f by eXtraCti0n With 6thyl acetate - The extract was washed with water and then 
saturated saline, and the solvent was distilled out under reduced pressure, thereby obtaining 10.008 g of 4- 
fluoro-^ -acetylphenyl sulfide. y 
After this, an intermediate compound represented by the structural formula: 



30 



35 




40 



45 



^LhT *f ordance with the same P^edure as that described in Preparation Example 4. The 

te£ r? I" 6 " ° btained , ^ aCCOrdanC ° With thQ Same procedure as that desc ^ d in 

^SL^I P ? 8 c ° mpound was used ln P^ce of 2-bromo-4'-cyanoacetophenone. Physical 
properties of this compound are described below. 

State: Solid. 

NMR: 6 solvent (CDCfe) 

C oJ;u 2(3 ! H,d,J:=7 ' 0Hz), 405 < 1H ^ J = 7 °Hz). 4.26(1 H,d,J = 14.6Hz), 4.88(1 H.d.J = 14.6Hz), 604(1Hs) 676- 
6.85(2H,m), 7.07(2H,br.dd,J=a4,8.4Hz), 7.32(2H,br-d,J = 8.4Hz), 7.44(1H br-s), 7.44(2H b^dd j l U8 4Hz) 
7.45-7.54(1 H,m) ( 7.66(1H,s), 7.82(2H,br-d,J = 8.4Hz), 7.89(1H,s) 8.4,8.4Hz), 
MS: MH + = 539. 
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Example 95: 

Preparation of a compound represented by the structural formula: 



70 



75 




20 



25 



30 



35 



In 4 ml of N-methylpyrrolidone, were dissolved 400 mg of the compound obtained in Example 88, and 
123 mg of NaN 3 and 260 mg of EtsN-HCI were added to the solution. The resultant mixture was : heated for 
6.5 hours at an external temperature of 100*C on an oil bath, and 31 mg of NaN 3 and 65 mg of BaN-HCI 
were further added to conduct a reaction for 20 hours at 90 -C. To the reaction mixture, CH 2 CI 2 was added, 
and a salt formed was removed by filtration, followed by evaporation of the liquid reaction mixture. To the 
residue, were added BOH, acetone, H 2 0 and 1N HCI. and the resultant mixture was left to stand, thereby 
depositing solid matter. This solid matter was recovered by filtration, thereby obtaining 390 mg of the 
intended compound. Physical properties of this compound are described below, 
mp: 166-169 °C. 

NMR: a solvent (DMSO-d 6 ) «« q ,<la x *oi 

1 14(3H,d,J=7.3Hz), 4.11(1H,q,J = 7.3Hz), 4.37(1 H.d.J = 14.6Hz). 4.87(1 H,d,J = 14.6Hz), 6.08(1H,s), 6.91- 
6.96(1 H^n), 7.1 8-7.25(1 H,m). 7.27-7.34(1 H,m), 7.62(1H,s), 8.1 1 (2H,d,J = 8.5Hz), 8.20(2H,d,J = 8.5Hz), 8.22- 
(1H,s), 8.29(1 H,s). 
MS: MH + = 481. 

Example 96: 

Preparation of a compound represented by the structural formula: 



40 



45 




50 



In H 2 0 (4 ml), were suspended 800 mg of the compound obtained in Example 88, and 2.6 ml (16.479 
mmol) of a compound represented by the formula: 
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S 

II 

HS-P-0£t 

I 

OEt 



70 



75 



20 



S/e ^ O w! Z S :; h MWd bV h8a,in9 ■* ref,uxinQ for 30 «***»■ To the liquid reaction 
Sad wflh HO and IT , m ',T W3S SUbi8Cted t0 8X,raCti0n With Ac0Et - the extract wa 
rfSS . 3 SatUrat6d aqu80US solution of NaCI ™* dned over MgSO. AcOEt was 

d:st. ed ouL The resultant residue was dissolved in 10 ml of acetone without purifying^ and ^ f mTo 

2 r H o w^adr lu t\r owed by s,irring ,or 40 minutes at «- c - t ° *° i^o* 

washed 2£ H O S^Tl . "TT ,0 6XtraCti0n W,th Ac0Et - After *. •*« was 

riiJmS T i? , 3 SatUrat8d aqueous solution of NaCI ^ied over MgSO* AcOEt was 
NH NHCHO !£ mT?2 rf ^ WaS H diSS0lV6d in 10 ml * E tOH without purifying ft. a d S mg o 
NH 2 NHCHO. 0.26 ml of Et*N and one drop of H 2 SO* were added to the solution followed bv heatina and 

TZ*J°* : 8SUl,in9 ' iqUid reaCti ° n miX,Ure W3S added with ^O ^SS^SS^Si 
al ££f 6X,raCt W3S W3Shed With Ha0 and a crated aqueous SutionTf NaCI 

of MeOH J,' CH m thin M Cb - '"'J; 6 " With 1% $OMon 0f Me0H in CH * CI * and with 2% solution 
S^^S*^ 0 ^ ^ ^ ° f *• int6nded COmP ° Und - "»« ^ arti - - this 



25 State: Solid. 

NMR: 5 solvent (CDCI 3 ) 



30 



Example 97: 

Preparation of a compound represented by the structural formula: 



35 



40 




45 



cJa JTo ! ' t W8r ! d,$S0,Ved 250 m9 °' the COmpound obtained in Example 95, and 174 mg of 
CsC0 3 were added to the solution. The resulting mixture was heated for 30 minutes at an exTema 

*> ZC! ° 60 b3,h ^ -dd8d With 0 05 ml of <*■'■ Allowed b "stCfor 30 minutTa 

A° e T S^^^J3£,'^l on T ixtu T as added with Hz0 and to -7ac0^ 

MoSO a£T h-^ ? "? W3,er and the " 3 Saturated a( ' ueous so,u «°" °f NaCI and dried over 
eTed 4 wJh CH el" SVTf - r9SidUe pu "" 8d by C °' U ™ chromatography (SIC, i g 
c£S 2 2 k, ' foc Wlth 1% S0 ' Uti0n ° f Me0H in CH2C| 2 and with 2% solution of MeOH in 

55 2S£^2? ° btaming m ° ° f th8 intend8d COmpOUnd Ph V-a. properties of this compound are 
mp: 191-193'C. 
NMR: 5 solvent (CDCI 3 ) 

1.25(3H,d > J = 7.0Hz). 4.09(1 H.q.J = 7.0Hz), 4.29(1 H.d.J = 14Hz), 4.33(3H.s), 4.92(1 H.d.J = 14Hz). 6.01- 
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(1H,s), 6.77.6.85(2H,m), 7.49-7.55(1 H.m). 7.58(1H,s), 7.67(1H.s), 7.91(1H,s), 8.04(2H,d,J -8.2Hz). 8.24- 
(2H,d,J = 8.2Hz). 
MS: MH + = 495. 

5 Example 98: 

Preparation of a compound represented by the structural formula: 



70 



75 



20 



25 




in 5 ml of acetone, were disso.ved 200 mg of the compound obtained in Exampte 96 and 60.6 mg of 
K,CO, and 0 03 ml of CH 3 I were added to the solution. The resulting nruxture was stored for 19 hours at 
?temp e rre The HqJid reaction mixture was added with H 2 0 and subjected to extraction with AcOEt 
I S was wasL with H 2 0 and then a saturated solution of Nad 

was distilled out. The resultant residue was purified by column chromat ography ( ^Og. eluted w* 
CH 2 CI 2 , and then with 0.5% solution of MeOH in CH 2 CI 2 and wrth 1% solution of MeOH in CH 2 CI ^thereby 
obtain-mg 142 mg of the intended compound. Physical properties of this product are described below. 
State: Solid. 

30 NM ^ : ^^ 25(2Hd J=71Hz), 4.01 -4.1 3(4H,m), 4.27(2/3H,d.J = 14Hz), 4.29(1 /3H.d,J = 14Hz), 

491 1*^ 6.70-6.W 7.50-7.55<2H,m). 7.67-7.68(4/3H,m) t 7.79- 

7.81(2/3H,m) ( 7.93(1H,S), 7.96(1H,s), 7.98(1H,s), 8.10(1H,s), 8.19(2H,d,H -B.4Hz). 

35 Example 99: 

Preparation of a compound represented by the structural formula: 



40 



45 




50 



55 



To a solution with 138 mg of the compound obtained in Example 89 dissolved .n » 
were added 215 mg of meta-chloroperbenzoic acid, followed by stirring at room temperature After the raw 
^aterfal drsaooeaTed water was added to the liquid reaction mixture, followed by extraction w>th ethyl 
Tcefa e ThT?esu^t Organic layer was washed with a 50% saturated aqueous solution of sod.um 
UrtZe™*to™X*Z«d saturated saline. After the solvent was distilled out under reduced pressure, 
TrS^ToM b, column chromatography on silica gel and crystallized from dKMommrtta^ 
^sopCyl eZ'the eby obtaining 98.5 mg of the intended compound. Physical properties of this product 
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are described below. 

State: Solid. 

NMR: 5 solvent (CDCi 3 ) 

1.24(3H,d,J = 7.2Hz), 3.09(3H,s), 4.09(1 H.q.J = 7.2Hz), 4.27(1 H.d.J = 14.4Hz). 4.91(1 H.d.J = 14 4Hz) 5 78- 
5 (1H,s). 6.78-6.85(2H,m), 7.47-7.55(1 H,m), 7.67(1H,s), 7.69<1H,s), 7.87(1H,s), 8.02(2H,br-d,J = 8.4Hz),' 8*10- 
(2H,br-d, J = 8.4Hz). 
MS: MH + = 491. 

Example 100: 

10 

Preparation of a derivative represented by the structural formula: 



The intended compound was obtained from the compound obtained in Example 7 in accordance with 
25 the same procedure as in Example 99. Physical properties of this product are described below 
mp: Solid. 

NMR: S solvent (CDCI 3 ) 

1.22(3H,d,J = 7.2Hz), 4.07(1 H,q, J = 7.2Hz), 4.23(1 H.d.J = 14.4Hz), 4.90(1 H,d, J = 14.4Hz), 5.73(1H,s) 677- 
6.84(2H,m), 7.20(2H,br-dd, J = 8.4,8.4Hz), 7.46-7.53(1 H,m), 7.63(1 H,s), 7.68(1 H,s), 7.83(1 H,s), 7.97-8.07- 
30 (6H,m). 

MS: MH + = 571. 

Example 101: 

35 Preparation of derivatives represented by the structural formulae: 



20 



15 




45 



40 




X 



50 



55 
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and 




Compounds I, II and III according to this example were obtained in accordance with the same 
procedure as in Example 88 except that the 4-cyanophenyl moiety in the raw material 3 was changed to 
their corresponding pyridyl groups which were different in bonding position from each other. Physical 
properties of these compounds are described below. 
(I) 

mp: 149-151 'C. 

NMR: 5 solvent (DMSO-d 6 ) 

1.13(3H,d,J=7.1Hz), 4.07(1 H,q,J = 7.1 Hz), 4.36(1 H.d.J = 14.3Hz), 4.86(1 H,d,J = 14.3Hz), 6.07(1H,s), 
6.91 -6.96(1 H,m), 7.18-7.24(1 H,m) f 7.27-7.36(2H,m), 7.61(1H,s), 7.88(1 H, t, J = 8Hz), 8.1 1(1 H,d,J = 8Hz), 
8.22(1 H,s), 8.28(1 H,s), 8.60-8.62(1 H,m). 
MS: MH + = 414. 
(II) 

mp: 148-1 49 «C. 
NMR: 5 solvent (CDCfe) 

1.24(3H,d,J = 7.1Hz) ) 4.09(1 H,q,J = 7.1 Hz), 4.27(1 H,d,J = 14.3Hz), 4.92(1 H,d,J = 14.3Hz), 5.84(1 H.brs), 
6.77-6.85(2H,m), 7.40(1 H,ddd,J = 7.8,4.8.0.92Hz), 7.48-7.56(1 H,m), 7.58(1 H,s), 7.68(1 H,s), 7.88(1 H,s), 
8.21 (1 H,ddd,J = 7.8,2.2,1 .6Hz), 8.61 (1 H,dd,J = 4.8,1 .6Hz), 9.1 5(1 H.dd, J = 2.2,0.92Hz). 
MS: MH + = 414. 
(HI) 

State: Solid. 

NMR: a solvent (CDCfe) 

1.24(3Hx4/5,d,J = 7.1Hz), 1.68(3Hx1/5,d,J = 6.2Hz), 4.08-4.1 5(1 H,m), 4.25(4/5H,q,J = 14.5Hz), 4.73- 
(1/5HdJ = 13.9Hz), 4.92(1/5H,d,J = 13.9Hz), 4.95(4/5H,d,J = 14.5Hz), 5. 77(4/5 H.brs), 5.88(1 /5H,br$), 6.49- 
6.55(1/5H,m), 6.66-6.72(1 /5H,m), 6.76-6.85(1 H,m), 7.07-7.1 4(4/5H,m), 7.26(1/5H,s), 7.44(1/5H,s), 7.47- 
7.55(4/5H,m), 7.61 -7.64(1 /5H,m), 7.69(4/5H,s), 7.73(4/5H,s), 7.78-7.81 (4/5H,m), 7.87(4/5H,s), 8.03(1/5H,s), 
8.64-8.66(4/5H,m) t 8.69-8.72(1/5H,m). 
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MS: MH + = 414. 



Example 102: 



5 Preparation of a compound represented by the structural formula: 



75 



70 




F 



In 7 ml of AcOEt and 5 ml of THF, were dissolved 700 mg of the compound (I) obtained in Example 
101, and 500 mg of mCPBA were added to the solution, followed by stirring for 1 hour at room temperature 

20 and then further addition of 227 mg (0.882 mmol) of mCPBA. The resultant mixture was stirred for 1 hour. 
The liquid reaction mixture was added with an aqueous solution of sodium sulfite, stirred for 5 minutes and 
subjected to extraction with AcOEt. After the extract was washed with an aqueous solution of sodium sulfite, 
an aqueous solution of NaHCOa, H 2 0 and then an aqueous solution of NaCI and dried over MgSO*, the 
solvent was distilled out. The residue was crystallized from CH 2 CI 2 -IPE, thereby obtaining 510 mg of an N- 

25 oxide intermediate. The compound was dissolved in 5 ml of CH 2 Ci 2 . and 0.49 ml of TMS-CN was added to 
the solution at room temperature. After 5 minutes, 0.34 ml of Me 2 NCOCI was added, and the mixture was 
heated and refluxed for 1.5 hours. Further. 0.25 ml of TMS-CN and 0.17 ml of MesNCOCI were added, and 
the resultant mixture was heated and refluxed for 2.5 hours. An aqueous solution of NaHCOa was added to 
the liquid reaction mixture, and the mixture was subjected to extraction with AcOEt. After the extract was 

30 washed with H 2 0 and a saturated aqueous solution of NaCI and dried over MgSO*. the solvent was distilled 
out. The resulting residue was purified by chromatography on silica (Si0 2 : 40 g, eluted with CH 2 CI 2 , and 
then with 1% solution of MeOH in CH 2 CI 2 and with 2% solution of MeOH in CH 2 CI 2 ), thereby obtaining 198 
mg of the intended compound. Physical properties of this compound are described below 
mp: 197-200 *C. 

35 NMR: 6 solvent (DMSO-d s ) 

1.14(3H,d,J = 7.0Hz), 4.07-4.1 1(1H,m), 4.47(1 H,q,J = 14.3Hz), 4.84(1 H,d,J = 14.3Hz), 6.10(1H,s), 6.91- 
6.96(1 H,m), 7.18-7.22(1 H,m), 7.23-7.33(2H,m), 7.61 (1H,s), 7.98(1 H,d, J = 7.7Hz), 8.14(1H,t,J = 7.7Hz), 8.21- 
(1 H,s), 8.40(1 H.d.J = 7.7Hz), 8.44(1 H,s). 
MS: MH + = 439. 



40 



Example 103: 



Preparation of a compound (i) represented by the structural formula: 



45 




50 



F 



55 and another compound (II) represented by the structural formula: 
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5 




F 



10 

In 16 ml of EtOH, were dissolved 1.6 g of 2-(2,4-difluorophenyl)-3-thioamide-1-(1H-1,2 t 4-triazol-1-yl)- 
butan-2-ol (156 mg), and 0.71 ml of ethyl bromopyruvate was added to the solution. The resultant mixture 
was heated and refluxed for 5 hours. The liquid reaction mixture was cooled back to room temperature, 
neutralized with a saturated aqueous solution of NaHC0 3 , and subjected to extraction with AcOEt. After the 

75 extract was washed with H 2 0 and then a saturated aqueous solution of NaCI and dried over MgSCU, the 
solvent was distilled out. The residue was purified by chromatography (Si0 2 : 150 g, eluted with CH 2 CI 2 and 
then with 1% solution of MeOH in CH 2 CI 2 and with 2% solution of MeOH in CH 2 CI 2 ), thereby obtaining 435 
mg of 2-(2,4-difiuorophenyl)-3-(4-etho>^^ In 20 mi of 

THF, were dissolved 1.9 g of this compound, and 5.1 ml of a 1 M toluene solution of DIBAL were added 

20 slowly to the solution at -78 *C. After 40 minutes, 2.3 ml of the 1 M toluene solution of DIBAL were further 
added at the same temperature. After 1 hour, an aqueous solution of NhUCI was added to the liquid 
reaction mixture at -78 'C . The reaction mixture was heated back to room temperature, added with H 2 0 
and subjected to extraction with AcOEt. After the extract was washed with H 2 0 and dried over MgSO*. the 
solvent was distilled out, thereby obtaining 989 mg of 2-(2 t 4-difluorophenyl)-3-(4-formylthiazol-2-yl)-1-(1H- 

25 1,2,4-triazol-1-yl)butan-2-ol as a crude product. 

To 5 ml of THF, 60% NaH (109 mg) was added while chilling with ice water, and a solution with (EfeO)- 
2 P( = 0)CH 2 CN (0.44 ml) dissolved in 5 mi of THF was added dropwise to the mixture. After stirring the 
mixture for 1 hour, a solution with 989 mg of the above-obtained product dissolved in 10 ml of THF was 
added slowly to the mixture. After stirring the resulting mixture for 30 minutes at room temperature, H 2 0 

30 was added to the liquid reaction mixture, followed by extraction with AcOEt. After the extract was washed 
with H 2 0 and then a saturated aqueous solution of NaCI and dried over MgSO*, AcOEt was distilled out. 
The resultant residue was purified by chromatography on silica gel (Si0 2 : 60 g, eluted with CHCI3, and 
then with 1% solution of MeOH in CHCI 3 and with 2% solution of MeOH in CHCI 3 ), thereby obtaining 115 
mg of the compound I as the first eluate, and 220 mg of the compound II of geometrical isomer as the 

35 second eluate. Physical properties of these compounds are described below. 
I 

State: Solid, 
mp: 175-1 77- C. 
NMR: 5 solvent (CDCI3) 

40 1.19(3H,d,J = 7.1Hz), 4.02(1 H,q,J = 7.1 Hz), 4.16(1H,d,J = 14.3Hz), 4.91(1 H,d,J = 14.3Hz), 5.47(1 H,s), 

6.33(1 H,d,J = 16.0Hz), 6.77-6.84(2H,m), 7.33(1 H,d,J = 16.0Hz), 7.46(1 H.s), 7.47-7.51 (1H,m). 7.72(1 H,s). 
7.82(1 H,s). 
MS: MH + = 388. 
II 

45 State: Solid. 

NMR: 5 solvent (CDCb) 

1.20(3H,d,J = 7.0Hz), 4.05(1 H,q, J = 7.0Hz), 4.45(1 H,d,J = 1 4.0Hz), 4.89(1 H,d,J = 14.0Hz), 5.56- 
(1H,d,J = 11.9Hz), 5.78(1 H,s), 6.75-6.82(2H,m), 7.17(1H,d,J = 11.9Hz), 7.50-7.59(1 H,m), 7.60(1 H.s), 7.75- 
(1H,s), 8.10(1 H,s). 
50 MS: MH + = 388. 
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Example 104: 

Preparation of a compound represented by the structural formula: 



w 




75 



20 



The intended compound was obtained in accordance with the same procedure as in Example 88 except 
that 2-(2,4<lifluorophenyI)-3-thioamide-1-(1H-1 ( 2,4-tria2o|.1-yl)propan-2-ol was used in place of 2-(2 4- 
difluorophenylKMh^ PhysicaI propert i es of ms compound are 

described below, 
mp: 1 48-149 *C. 
NMR: 5 solvent (CDCI 3 ) 

3.38(1 H,d,J = 15.2Hz), 3.87(1 H.d.J = 15.2Hz), 4.65(1 H.d.J = 14.0Hz), 4.71(1H,d,J = 14 0Hz) 
6.70-6.76(1 H,m), 6.77-6.83(1 H,m), 7.42(1 H,m), 7.47-7.41 (1 H,m), 7.69-7.72(2H,m), 7.86(1 H,s), 
(2H,m), 8.18(1 H,s). ' 
MS: MH + = 424. 

25 Example 105: 

Preparation of a compound represented by the structural formula: 



5.97(1 H,s), 
7.86-7.90- 



30 



35 




40 



45 



The intended compound was obtained in accordance with the same procedure as that described in 
Example 104 except that 2-bromo-4'-fluoroacetophenone was used in place of 2-bromo-4'- 
cyanoacetophenone. Physical properties of this compound are described below 
State: Solid. 
NMR: 5 solvent (CDCI 3 ) 

*J^ H ' dJ = ™ AHz) ' 384 ( 1H . d . J = 1 5.4Hz), 4.62(1 H,d,J = 1 4.0Hz), 4.71 (1 H,d,J = 1 4.0Hz), 6.25(1H,s), 
6.82-6.69<2H,m), 7.13-7.08(2H,m), 7.17(1H ( s), 7.47-7.40(1 H,m), 7.76-7.72(2H,m), 7.85(1H,s), 8.21(1H,s). 
MS: MH + = 417. 

Example 106: 



Preparation of a compound I represented by the structural formula: 

50 
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and another compound II which is a diastereomer of the compound I: 

After normal-buthyllithium (1.6 M hexane solution; 313 ml) was added dropwise to diisopropylamine 
(840 u\) in 15 ml of tetrahydrofuran at -65 the mixture was increased to 4*C, thereby conducting a 
reaction for 15 minutes to prepare a lithium diisopropyiamide solution. After chilling the solution to -63 °C, a 

5 tetrahydrofuran solution (10 ml) of 2-ethyl-6-chloro-benzothiazoie (988 mg) prepared in Preparation Example 
5, and a tetrahydrofuran solution (12 ml) of I^IH-l^^-triazoM-yO-^.^-difluoroacetophenone (1.227 g) 
were successively added to the amide solution at an internal temperature not higher than -60 *C. After 
conducting a reaction for 15 minutes, the reaction mixture was heated to O'C and added with an aqueous 
solution of ammonium chloride. The resultant mixture was subjected to extraction with ethyl acetate. The 

io resulting organic layer was washed with water and then saline, dried and evaporated to dryness under 
reduced pressure. The residue was purified through a silica gel column (dichloromethane: methanol = 
100*1) The thus-obtained diastereomer mixture was further caused to pass through the silica gel column 
(dichloromethane:ethyl acetate = 10:1 - 5:1), thereby obtaining 442 mg of the compound I as a low-polar 
fraction, and 66 mg of the compound II, which is a diastereomer thereof, as a high-polar fraction. Physical 

75 properties of these compounds are described below. 
I 

mp:187'C. 

NMR: 5 solvent (CDCI 3 ) , _ „ 0/w , u x 

125(3H,d,J = 7.0Hz), 4.09(1 H,q,J = 7.0Hz), 4.27(1 H,d,J = 14.4Hz), 4.93(1 H.d.J = 14.4Hz), 5.80(1H,s), 
20 6.85-6.78(2H,m), 7.48(1 H, dd, J = 8.8Hz,2.4Hz), 7.49-7.55(1 H,m), 7.67(1H,s), 7.87(1H,s), 7.90- 
(1 H,d,J = 2.4Hz), 7.94(1 H,d,J = 8.8Hz). 
MS: MH + = 421. 
II 

mp: 127-1 30' C. 

25 NMR: 5 solvent (CDCI3) , , , x 

1.68(3H,d,J = 6.8Hz), 4.13(1H,q,J = 6.8Hz), 4.71(1H,d,J = 14Hz), 4.94(1 H.d.J = 14Hz), 5.87(1H,s), 6.46- 
6.50(1 H,m), 6.43-6.69(1 H,m), 7.09-7.1 6(1 H,m), 7.38(1 H,dd,J = 2.0Hz t 8.8Hz), 7.69(1 H,s), 7.72- 
(1H,d,J = 2.0Hz), 7.80(1 H,d,J = 8.8Hz), 8.04(1 H,s). 
MS: MH + = 421. 
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35 



Example 107: 

Preparation of a compound represented by the structural formula: 



40 




45 



50 



55 



A mixture of 2-ethyl-6-cyanobenzothiazo!e (1.78 g), sodium azide (1.22 g) and triethylamine hydrochlo- 
ride (2.59 g) was heated at 100'C for 3 hours in 300 ml of N-methylpyrrolidone. After cooling the mixture to 
room temperature, it was added with 150 ml of water, adjusted to pH 3 with concentrated hydrochloric acid 
and subjected twice to extraction with ethyl acetate. The resultant organic layer was washed with saturated 
saline and dried. The solvent was distilled out and the remaining solvent was further removed by azeotropic 
distillation with toluene, thereby obtaining 2-ethyl-6-(tetrazol-5-yl)benzothiazole (1.86 g). This compound was 
dissolved in dimethylformamide (20 ml), and cesium carbonate (3.06 g) was added to the solution, followed 
by heating at 80 'C for 1.5 hours. Then, 1.17 ml of iodomethane were added to the reaction mixture while 
chilling with ice. The mixture was allowed to back to room temperature and stirred for 7 hours. Water and 
ethyl acetate were added to separate the mixture into liquids, and the resultant organic layer was washed 
with water and dried. The residue was purified through a silica gel column (hexane:ethyl acetate = 4:1), 
thereby obtaining 2-ethyl-6-(2-methyl-tetrazol-5-yl)benzothiazole (930 mg). Using the compound thus pro- 
duced, the intended compound was obtained in the same manner as in Example 106. Physical properties of 
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this compound are described below, 
mp: 184-185 'C 
NMR: 5 solvent (CDCI 3 ) 

1.28(3H,d,J=7.2Hz), 4.13(1H,q,J = 7.2Hz), 4.31 (1H,d,J = 14.2Hz), 4.44(3H,s), 4.96(1 H.d, J = 14.2Hz) 589- 
5 <1H,s) 6.78-6.86(2H,m), 7.50-7.58(1 H,m), 7.67(1H,s), 7.89(1H,s), 8.13(1H,dd,J = 0.4Hz,8.8Hz), ' 8.30- 
(1 H.dd.J = 1 .6Hz,8.8Hz) f 8.74(1 H.dd.J = 0.4Hz,1 .6Hz). 

Example 108: 

70 Preparation of a compound represented by the structural formula: 



75 



20 



25 



30 




The intended compound was prepared in the same manner as in Example 106 except that 2-ethyl-6- 
fluoro-benzothiazole was used in place of 2-ethyl-6-chloro-benzothiazole. Physical properties of this com- 
pound are described below, 
mp: 151-153 *C 
NMR: 5 solvent (CDCb) 

1.25(3H,d,J = 7.1Hz), 4.08(1 H, qj J = 7.1 Hz), 4.28(1 H.d.J = 14.4Hz), 4.93(1 H.d.J = 14.4Hz), 5.83(1 Hs) 6 77- 
6.85(2H t m), 7.23-7.29(1 H,m), 7.49-7.56(1 H,m), 7.58-7.62(1 H,m), 7.67(1 H,s), 7.87(1 H,s), 7.96-8.00(1 H m) 
MS: MH + = 405. 

Example 109: 

Preparation of a compound represented by the structural formula: 



35 



40 




The intended compound was prepared in the same manner as in Example 106 except that 2-ethyl-e- 
cyano-benzothiazole was used in place of 2-ethyl-6-chloro-benzothiazole. Physical properties of this 
compound are described below. 
45 mp: 186-188'C. 

NMR: s solvent (CDCI 3 ) 

eo J;f (3 ! H,CU = 7,2HZ) ' 4 - 16 C 1H fl.J-7iH2), 4.24(1 H,d,J = 14.0H 2 ), 4.96(1 H.d.J = 1 4.0Hz), 5.67(1H.s), 6.79- 
6 86(2H,m), 7.4g-7.56(1H.m), 7.69(1 H.s), 7.77(1 H,dd,J = 1 .6Hz,8.4H 2 ), 7.83(1 H,s), 8.1 1(1H,d,J= 8.4Hz), 8.27- 
(1 H,d t J = 1 .6Hz). 
so MS: MH + = 412. 
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Example 110: 



Preparation of a compound represented by the structural formula: 



5 



10 




CO, 



'CCNH, 



75 The compound (506 mg) obtained in Example 109 was suspended in methanol (10 mi), and 0.37 ml of 
a 1N aqueous solution of sodium hydroxide and 30% aqueous hydrogen peroxide (0.42 ml) were 
successively added to the suspension. The resultant mixture was stirred for 2 hours at room temperature, 
and water and ethyl acetate were added to conduct extraction. The resulting organic layer was washed with 
water, dried, followed by subjecting to distillation. The residue was purified through a silica gel column 

20 (dichloromethane: methanol = 50:1- 20:1), thereby obtaining the intended compound (311 mg). Physical 
properties of this compound are described below, 
mp: 112-117 'C 
NMR: 5 solvent (CDCI 3 ) 

1.25(3H,d,J = 7.0Hz). 4.1 3(1 H,q,J = 7.0Hz), 4.29(1 H,d,J = 14.4Hz), 4.94(1 H.d.J = 14.4Hz), 5.82(1 H,s), 5.60- 
25 6.25(2H,br), 6.78-6.86(2H,m), 7.50-7.56(1 H,m), 7.67(1 H,s), 7.87(1 H,s), 7.90(1 H.dd.J = 1 .6Hz,8.4Hz), 8.08- 
(1 H,dd,J = 1 .6Hz,8.4Hz), 8.48(1 H.dd.J = 0.6Hz,1 .6Hz). 
MS: MH+ = 430. 

Example 111: 

30 - " ■ " 

Preparation of a compound represented by the structural formula: 



The compound (507 mg) obtained in Example 109 and one drop of triethylamine were dissolved in 
dimethyiformamide (5 ml), and the solution was saturated with hydrogen sulfide gas at room temperature 

45 and left over for 6 hours at room temperature. The liquid reaction mixture was added with an aqueous 
solution of sodium hydrogencarbonate and ethyl acetate to separate into liquids. The resultant organic layer 
was washed with water, dried and then concentrated. The residue was purified through a silica gel column 
(eluting solvent: dich1oromethane:methanol = 50:1). thereby obtaining the intended compound (538 mg). 
Physical properties of this compound are described below. 

so mp: 157-160 *C. 

NMR: 5 solvent (CDCIa) 

1.23(3H,d,J = 7.2Hz), 4.1 3(1 H,q,J = 7.2Hz), 4.27(1 H,d,J = 14.0Hz), 4.94(1 H,d,J = 14.0Hz), 5.81(1H,s), 6.78- 
6.85(2H,m), 7.24-7.30(1 H,br-s), 7.39-7.56(1 H,m), 7.67(1 H,s), 7.66-7.72(1 H,brs), 7.86(1 H,s), 7.95- 
(1 H.dd.J = 2.0Hz,8.8Hz), 8.02(1 H,d,J = 8.8Hz), 8.59(1 H,d, J = 2.0Hz). 
55 MS: MH + = 446. 
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Example 112: 

Preparation of a compound (1:1 diastereomer mixture, represented by the structural formula: 



10 




15 



20 



30 



35 



40 



in^Hl C ° mP0Und ( f 67 9) ° btained in ^P' 6 111 was suspended in 130 ml of acetone and 1 12 ml of 
.odomethane were added to the suspension to heat and reflux the resultant mixture 2 Jo io r l Z 1? 
The soivent was distilled out to obtain an intermediate compound represented byte ^ s "uc^formuia 



25 




45 



^SSrrrh^ "? r diSS ° IVed in ethan °' < 5 - 8 ml >' and ™nodiethy. aceta. (174 u.) 

inrougn a silica gel column (dichloromethane: methanol = 100:1 - 10-1) therebv obtaininn ih* irvL^ 
compound as a 1:1 diastereomer mixture. Y obtainin 9 1he intended 

State: Solid. 
NMR: S solvent (CDCI 3 ) 

(H.dd.^l.SH^Hz), 8.05(1H.d,J = 8.4Hz), 8.06(1H.s). 8.27(1 H.d. J = 1 .6Hz, ^(f Z fAe^ 



50 



55 



91 



EP 0 667 346 A2 



Example 113: 

Preparation of a compound represented by the structural formula: 



TO 




TS 



20 



25 



30 



The intermediate compound (1.17 g) in Example 112 was dissolved in ethanol (12 ml), and formyl- 
. l^^^S^lSiliLnlJ CSSoTiI) and one drop of concentrated sulfuric acid we* 
added to the solution, thereby conducting a reaction for 40 minutes at room temperature and then for 1 .5 
o s lie heZ and refluxing the reaction mixture. After cooling the reaction mixture e*y acetete 
water were added to conduct extraction. The resultant organ.c layer was washed wrth water, d ned and 
concentrated The residue was purified by a column chromatography on s„ca gel d.ch- 
^ane:methanol = 20:1). thereby obtaining the intended compound (742 mg). Phys,cal properties of 
this compound are described below, 
mp: 138-1 40* C. 

^J^jSESS 413(1H.q.J = 7.2Hz), 4.33(1 H.d,J = 14.2Hz). 4.95(1 H.d.J = 14.2Hz), 5.96(1Ks) 678- 
6.86^! ^ 751-757(mm).V.6VV.s). 7.91(1H,s). 8.1 0(1 H,d.J = 8.4Hz). 8.25(1 H,d,J =8.4Hz), 8.32(1H.s). 

8.69(1 H,s). 

MS: MH + = 472. 

Example 114: 

Preparation of a compound represented by the structural formula: 



35 



40 




45 



50 



55 



The compound (264 mg) obtained in Example 111. bromoacetoaldehyde ^ m&t ^ a Jf°J {) ^ ( 
one drop of concentrated sulfuric acid were heated and refluxed for hour ,n ethanol |£5 ml). After 
bromoacetoaldehyde dimethylaceta. (390 uQ was added to heat and re « ™^ 
ethyl acetate and water were added to the liquid reaction m,xture to separat e the >^ ™ 
resultant organic layer was washed with water and dried, and the solvent was d.stiHed out. Hex ane was 
added to the residue, and precipitate formed was collected by filtration, thereby obtammg the mtended 
compound (180 mg). Physical properties of this compound are described below, 
mp: 153-1 58 *C. 

N ^i5S?jSSo 412 ( lH.q.J = 7.2Hz). 4.31(1H.d.J = 14.2Hz). 4.96(1 H,d,J = 14.2Hz), 5.89(1H.s). 6.78- 
6.25^ ^■^(IHd^UzJ^.B^lHi 7.89(1H.s). 7.92(1 H.d.J = 3. 4Hz). 8.09(1 H.d.J = 0.4Hz), 8,0- 
(1 H,d,J = 1 .6Hz) t 8.75(1 H,dd,J = 0.4Hz,1 .6Hz). 
MS: MH + = 470. 
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Example 115: 

Preparation of compounds represented by the structural formula A: 

5 



70 




75 and the structural formula B: 



20 



25 




The compound (453 mg) obtained In Example 113 was dissolved in acetone (4.5 ml), and potassium 
carbonate powder (138 mg) and iodomethane (62 u\) were added to the solution. The resultant mixture was 
so stirred overnight at room temperature. The mixture was subjected to extraction with ethyl acetate-water. The 
resultant organic layer was washed with water and dried, and the solvent was distilled out. The residue was 
purified through a silica gel column (dichioromethane:methanol = 50:1 - 30:1) and then separated and 
purified through an ODS column (methanokwater = 60:40 - 65:35), thereby obtaining a compound (192 
mg) of the structural formula A and a compound (52 mg) of the structural formula B. Physical properties of 
35 these compounds are described below. 
A 

mp: 180-190*C. 
NMR: 6 solvent (CDCI 3 ) 

1.27<3H,d,J = 7.0Hz), 4.01(3H,s), 4.1 1(1H,q,J = 7.0Hz), 4.32(1 H,d,J = 14.0Hz), 4.94(1 H,d ( J = 1 4.0Hz), 
40 5.99(1H,s), 6.77-6.86(2H,m), 7.50-7.57(1 H.s), 7.65(1H,s), 7.91(1H,s), 8.08(1 H,d,J = 8.4Hz), 8.10(1H,s), 
8.27(1 H.ddJ = 8.4Hz,1 .6Hz), 8.67(1 H.d.J = 1 .6Hz). 
MS: MH + = 454. 
B 

mp: 196-1 97 *C. 
45 NMR: 5 solvent (CDCb) 

1.29(3H,d,J = 7.2Hz), 4.07(3H t s), 4.15(1H ( q,J = 7.2Hz), 4.30(1 H t d,J = 14.2Hz), 4.97(1 H.d.J = 1 4.2Hz) t 
5.82(1 H,s), 6.79-6.86(2H,m), 7.50-7.58(1 H,m), 7.63(1 H,s). 7.82(1 H,dd, J = 1.8Hz,8.4Hz), 7.87(1 H,s), 7.99- 
(1H,s), 8.16(1H,d,J = 8.4Hz), 8.281 H,d,J = 1 ,8Hz). 

50 
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Example 116: 



Preparation of a compound represented by the structural formula: 




The intended compound (120 mg) was obtained in accordance with the same procedure as that 
described in Example 106 except that 2-ethyl-6-(1,2 t 3-triazoI-2-yl)-benzothiazole (529 mg), which was the 
raw material 5 prepared in Preparation Example 7, was used in place of 2-ethyl-6-chlorobenzothiazole. 
Physical properties of this compound are described below. 
State: Oily. 

NMR: a solvent (CDCb) 

1.29(3H,d,J = 7.1Hz), 4.12(1H,q,J=7.1Hz), 4.32(1 H,d,J = 14.2Hz), 4.97(1 H,d,J = 14.2Hz), 5.87(1 H.brs). 
6.79-6.83(2H,m), 7.50-7.58(1 H,m), 7.67(1 H,s), 7.87(2H,s), 7.89(1 H,s), 8.1 2(1 H,d,J - 9.0Hz), 8.30- 
(1 H.dd, J = 8.8,2.2Hz), 8.65(1 H,d, J = 2.2Hz). 

Example 117: 

Preparation of a compound (1 :1 diastereomer mixture) represented by the structural formula: 



2-Ethyl-6-methoxycarbony!benzothiazo!e was prepared in accordance with the same procedure as in 
Preparation Example 7. This compound was dissolved in 1 ml of diethyl ether, and methylmagnesium 
iodide (2.0 M diethyl ether solution, 1.2 ml) was added to the solution at 0'C. After stirring the mixture at 
room temperature, it was added with a saturated aqueous solution of ammonium chloride and subjected to 
extraction with ethyl acetate. The resulting organic layer was washed with water and then saturated saline, 
and the solvent was distilled out under reduced pressure. The thus-obtained crude product was purified by 
column chromatography on silica gel to obtain (2-methyl-2-(2-ethylbenzothiazol-6-yl)ethanol) (138 mg). The 
intended compound (1:1 diastereomer mixture) was obtained in accordance with the same procedure as 
that described in Example 19 except that this product was used instead of 2-ethyl-6-chlorobenzothiazole 
and n-butyllithium was used in an amount twice as much as that of Example 116. Physical properties of this 
compound are described below, 
mp: 

State: Solid. 

NMR: 5 solvent (CDCI 3 ) 

1.25(1 .5H,d,J = 7.2Hz), 1.60(3H,s), 1.67(3H,s), 1.80(1 . 5H,d, J = 8.4Hz), 4.05-4.1 7(1 H,m), 4.27- 
(0.5H,d,J = 14.4Hz), 4.71 (0.5H,d,J = 1 4.0Hz), 4.90-4.95(1 H,n), 6.02(0.5H,s), 6.1 3(0.5H t d,J = 1.6Hz), 6.44-6.51- 
(0.5H,m), 6.63-6.70(0.5H,m), 6.63-6.70(0.5H,m), 6.76-6.85(1 H.m), 7.1 0-7.1 7(0.5H,m), 7.50-7.56(1 H,m), 7.61- 
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7.65(0.5H,m), 7.64(0.5H,s), 7.66(0.5H,s), 7.84(0.5H,d.J = 8.8Hz), 7.89(0.5H,s). 7.91 (0.5H,d,J = 1.6Hz), 8.00- 
(0.5H,d,J = 8.8Hz), 8.06(0.5H,s), 8.10(0.5H,d,J = 1.6Hz). 
MS: MH + = 445. 

5 Example 118: 

Preparation of a compound (1:1 diastereomer mixture) represented by the structural formula: 



15 




20 The same 2-ethyl-6-methoxycarbonylbenzothiazole (699 mg) as that used in Example 117 was dis- 
solved in a 1:1 mixed solvent (20 ml) of water and methanol, and 1N aqueous NaOH (8 ml) was added to 
the solution, followed by heating and refluxing for 4.5 hours. The reaction mixture was added with 8 ml of 
1N HCI and then common salt and subjected to extraction with ethyl acetate. After the extract was washed 
with saturated saline, the solvent was distilled out under reduced pressure, thereby obtaining 6-carboxy-2- 

25 ethylbenzothiazole (642 mg). This product (1 .957 g) was dissolved in xylene (50 ml) without purifying it, and 
2-amino-2-methyl-1-propanol (6 ml) was added to the solution. The resulting mixture was then heated and 
refluxed for 3 days by means of a Dean-Stack trap. The solvent was distilled under reduced pressure out of 
the liquid reaction mixture, and the resultant residue was purified by column chromatography on silica gel, 
thereby obtaining an intermediate compound represented by the structural formula: 

30 . 



35 




Using this intermediate compound, the intended compound was obtained in accordance with the same 
procedure as in Example 106. Physical properties of this compound are described below. 
40 mp: 

State: Solid. 

NMR: 5 solvent (CDCI 3 ) 

1 .27(1 .5H,d,J = 6.8Hz), 1.38(3H,s), 1.42(3H,s), 1.70(1.5H,d,J = 6.8Hz), 4.08-4.18(1 H,m), 4.12(1 H,s), 4.18- 
(1H,s). 4.29(0.5H,d,J = 14.4Hz), 4.74(0.5H,d,J = 14Hz), 4.94(0.5H,d,J = 1 4.4Hz), 4.95(0.5H,d,J = 14 Hz), 5.90- 
45 (0.5H,s), 5.94(0.5H f d,J = 1.6Hz), 6.43-6.49(0.5H,m), 6.62-6.69(0.5H,m), 6.77-6.85(1 H,m), 7.07-7.1 4(0.5H,m), 
7.49-7.57(0.5H,m), 7.66(0.5H,s), 7.68(0.5H,s), 7.89(0.5H,d,J = 8.4Hz), 7.89(0.5H,s). 8.00- 
(0.5H,dd,J = 1 .6,8.4Hz), 8.03(0.5H,d,J = 8.4Hz), 8.05(0.5H,s), 8.10(0.5H,dd,J = 1 .6,8.4Hz), 8.35- 
(0.5H,d, J = 1 .6Hz), 8.53(0.5H,d,J = 1 .6Hz). 
MS: MH+ = 484. 
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Example 119: 



Preparation of a compound (I) represented by the structural formula: 



5 



75 



70 




and another compound (II) which is a diastereomer thereof: 

2-Ethyl-6-methylthiobenzothiazole was prepared in accordance with the same procedure as that 
20 described in Preparation Example 7, and a mixture of diastereomers which were the intended compounds 
was prepared in accordance with the same procedure as in Example 106 except that this product was used. 
The mixture was subjected to chromatography on silica gel to separate the compound (I) and the 
compound (II), which was a diastereomer thereof, from each other. 



25 State: Solid. 

NMR: 5 solvent (CDCI 3 ) 

1.24(3H,d,J = 7.0Hz), 2.57(3H,s), 4.06(1 H,q,J = 7.0Hz), 4.27(1 H.d.J = 14.2Hz), 4.92(1 H.d.J = 14.2Hz), 
5.93(1 H,s), 6.76-6.84(2H,m), 7.42(1 H,dd,J = 2.0,8.4Hz), 7.47-7.55(1 H,m), 7.65(1 H,s), 7.76(1 H,d,J = 2.0), 
7.88(1 H,s), 7.92(1 H,d,J = 8.4Hz). 
30 MS: MH + = 433. 
(H) 

State: Solid. 

NMR: 5 solvent (CDCI 3 ) 

1.24<3H,d,J= 7.0Hz), 2.57(3H,s), 4.06(1 H,q,J = 7.0Hz), 4.27(1 H.d.J = 14.2Hz) t 4.92(1 H,d,J = 14.2Hz), 
35 5.93(1 H,s), 6.76-6.84(2H,m), 7.42(1 H,dd,J = 2.0,8.4Hz), 7.47-7.55(1 H,m), 7.65(1 H,s), 7.76(1 H,d, J =2.0), 
7.88(1 H,s), 7.92(1 H,d,J = 8.4Hz). 
MS: MH + = 433. 

Example 120: 

40 

Preparation of a compound (I) represented by the structural formula: 



55 and another compound (II) which is a diastereomer thereof: 

The above compound (I) and the compound (II) which was a diastereomer thereof were obtained from 
the compounds obtained in Example 119 and the diastereomer thereof, respectively, in accordance with the 
same procedure as that described in Example 99. Physical properties of these compounds are described 
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below. 
(0 

State: Solid. 

NMR: 5 solvent (CDCb) 

5 1.29(3H,d,J = 7.2Hz), 3.13(3H,s), 4.18(1H,q,J = 7.2Hz), 4.24(1 H,d,J-1 4.12Hz), 4.98(1 H.d.J = 14.2Hz), 

5.68(1 H,s), 6.79-6.86(2H ( m), 7.49-7.56(1 H,m), 7.70(1 H,s), 7.84(1 H,s), 8.06(1 H,dd,J = 2.0,8.8Hz), 8.19- 
(1 H.d, J = 8.8Hz), 8.58(1 H.d.J = 2.0Hz). 
MS: MH + = 465. 
(II) 

70 State: Solid. 

NMR: 5 solvent (CDCb) 

1.71(3H,d,J = 6.8Hz), 3.08(3H,s), 4.22(1 H.q.J = 6.8Hz), 4.73(1 H,d,J = 1 4.0Hz), 4.98(1 H,d, J = 1 4.0Hz), 
5.72(1 H,s), 6.47-6.54(1 H,m), 6.64-6.71 (1 H.m), 7.1 2-7.1 9(1 H,m), 7.72(1 H,s), 7.96(1 H,dd,J = 1 .7,8.8Hz), 
8.02(1 H,s), 8.04(1 H,d,J = 8.8Hz), 8.41 (1 H.brd, J = 1 .7Hz). 
75 MS: MH + = 465. 

Example 121: 

Preparation of a compound represented by the structural formula: 

20 



25 




30 

The intended compound was prepared in accordance with the same procedure as that described in 
Example 106 except that 2-ethyl-6-(4-fluorophenylthio)benzothiazole prepared in accordance with the same 
procedure as that described in Preparation Example 6 was used in place of 2-ethyl-6-chloro-benzothiazole. 
Physical properties of this compound are described below. 
35 State: Solid. 

NMR: 5 solvent (CDCI 3 ) 

1.24(3H,d,J = 7.2Hz), 4.07(1 H, q, J = 7.2Hz), 4.26(1 H.d.J = 14.4Hz), 4,92(1 H.d.J = 14.4Hz), 5.84(1 H,s), 6.76- 
6.84(2H ( m), 7.06(2 H,br-dd t J = 8.6 ( 8.6Hz), 7.39-7.44(3 H,m), 7.47-7.55(1 H,m), 7.66(1 H,s), 7.77(1H,d,J = 1.6Hz), 
7.86(1 H,s), 7.93(1 H,d, J = 8.8Hz). 
40 MS: MH + = 513. 

Example 122: 

Preparation of a compound (I) represented by the structural formula: 

45 



50 




55 

and 

another compound (II) represented by the structural formula: 
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70 



A mixture of the above compounds was prepared from the compound, which had been prepared 
according to Example 121, in accordance with the same procedure as that described in Example 99. This 
mixture was subjected to chromatography on silica gel to separate the compounds from each other, thereby 
75 obtaining the individual compounds. Physical properties of these compounds are described below. 
(I) 

State: Solid. 

NMR: 6 solvent (CDCb) 

1 .27(3H,d,J = 7.2Hz), 4.22(1 H,d, J = 1 4.4Hz), 4.63(1 H.q.J = 7.2Hz), 5.1 1 (1 H.d.J = 1 4.4Hz), 6.56(1 H.brs), 
20 6.76-6.87(2H,m), 7.23(2H, br-dd, J = 8.4,8.4Hz), 7.46-7.54(1 H,m), 7.68(1 H,s), 7.92(1 H,s), 7.99-8.04(2H,m) ( 
8.1 2(1 H.dd, J = 1 .6,8.4Hz), 8.32(1 H ( d,J = 8.4Hz) t 8.51 (1 H,br-d,J = 1 .6Hz). 
MS: MH + = 561. 
(II) 

State: Solid. 
25 NMR: 5 solvent (CDCI 3 ) 

1.26(3H,d,J-7.2Hz), 4.14(1 H,q, J =7.2Hz), 4.19(1 H.d.J = 14.4Hz), 4.94(1 H,d,J = 14.4Hz), 5.64(1H,s), 
6.78-6.85{2H,m), 7.20(2H,br-dd,J = 8.6,8.6Hz), 7.47-7.54(1 H.m), 7.68(1 H.s), 7.81 (1H ( s), 7.98-8.03(3H,m), 
8.1 2(1 H,d,J = 8.8Hz), 8.58(1 H.d.J = 2.0Hz). 
MS: MH + = 545. 

30. - - 

Example 123: 

Preparation of a compound represented by the structural formula: 



The intended compound was prepared in accordance with the same procedure as that described in 
45 Example 106 except that 2-ethyl-4-chloro-benzothiazole was used in place of 2-ethyt-6-chloro-benzothiazole. 
Physical properties of this compound are described below. 
State: Oily. 

NMR: 5 solvent (CDCI 3 ) 

1.26(3H,d,J = 8.0Hz), 4.19(1H,q,J = 8.0Hz) f 4.34(1 H,d.J = 15.2Hz), 4.96(1 H,d,J = 15.2Hz), 5.92(1 H.brs), 
50 6.78-6.84(2H,m), 7.34-7.40(1 H,m), 7.50-7.58(2H,m). 7.68(1 H,s). 7.78-7. 58(2 H,m), 7.68(1 H,s), 7.78-7.85- 
(1H,m), 7.92(1 H,s). 
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Example 124: 



Preparation of a compound represented by the structural formula: 



5 



70 




75 



The intended compound was prepared in accordance with the same procedure as that described in 
Example 109 except that 2-ethyl-4-cyano-benzothiazole was used in place of 2-ethyI-6-cyano-benzothiazole. 
Physical properties of this compound are described below. 
20 State: Oily. 

NMR: 5 solvent (CDCI 3 ) 

1.26(3H,d,J = 7.1Hz) f 4.15(1 H.q.J =7.1 Hz), 4.22(1 H.d.J = 14.2Hz), 4.98(1 H,d,J = 14.2Hz), 5.63(1 H,brs) t 
6.78-6.86(2H,m), 7.48-7.56(1 H t m), 7.67(1 H.dd, J = 8.2,1. 5Hz) t 7.70(1 H.s), 7.84(1 H,s), 8.03(1 H.d.J = 8.2Hz), 
8.33(1 H,d,J = 1.5Hz). 

25 

Example 125: 

Preparation of a compound represented by the structural formula: 



2-Ethyl-6-chloro-7-azabenzothiazole (3.16 g) and sodium thiomethoxide (1.67 g) were reacted for 1 hour 
at 90 *C in N-methylpyrrolidone (9 ml). After cooling the reaction mixture, water and ethyl acetate were 
added to the reaction mixture to separate the mixture into liquids. The resulting organic layer was washed 
with water and dried, and the solvent was distilled out. The residue was purified through a silica gel column 

45 (hexane:ethyl acetate = 10:1), thereby obtaining an intermediate compound, 2-ethyl-6-thiomethoxy-7- 
azabenzothiazole (2.25 g). Using this intermediate compound, the intended compound was obtained in 
accordance with the same procedure as in Example 106. Physical properties of this compound are 
described below, 
mp: 185-1 86 'C. 

50 NMR: 5 solvent (CDCb) 

1.25(3H,d,J=7.2Hz), 2.65(3H,s), 4.03(1 H.q.J = 7.2Hz), 4.30(1 H,d,J = 14.2Hz), 4.94(1 H,d,J = 14.2Hz), 5.75- 
(1H,s), 6.77-6.85(2H,m), 7.31(1H,d ( J = 8.4Hz), 7.48-7.55(1 H,m), 7.68(1 H,s), 7.86(1 H.s), 8.02(1 H,d,J = 8.4Hz). 
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Example 126: 



Preparation of a compound represented by the structural formula: 



5 



10 




O s CH a 



15 



The compound (400 mg) obtained in Example 125 was dissolved in dichloromethane (4 ml), and meta- 
chloroperbenzoic acid (476 mg) was added to the solution, followed by stirring for 1.5 hours at room 
temperature. The reaction mixture was washed successively with aqueous sodium hydrogen-carbonate to 
20 which dichloromethane was added, and water, and dried. The solvent was distilled out to obtain the 
intended product (452 mg). Physical properties of this compound are described below, 
mp: 211-214'C. 
NMR: 5 solvent (CDCI 3 ) 

1 .30(3H t d,J = 7.0Hz), 3.32(3H,s), 4.1 4(1 H,q,J = 7.0Hz), 4.23(1 H,d,J = 1 4.4Hz), 5.01 (1 H,d,J = 1 4.4Hz), 5.59- 
25 (1H,s), 6.80-6.86(2H,m), 748-7.56(1 H,m), 7.72(1 H,s), 7.82(1 H,s), 8.25(1 H,d, J = 8.4Hz), 8.47(1 H,d,J =8.4Hz). 
MS: MH + = 466. 

Example 127: 

30 Preparation of a compound represented by the structural formula: . 



The intended compound was prepared in accordance with the same procedure as that described in 
Example 125 except that 2-ethyl-6-chloro-7-azabenzothiazole was used as an intermediate compound. 
Physical properties of this compound are described below, 
mp: 177-178 °C. 
45 NMR: 5 solvent (CDCI3) 

1.27(3H,d,J = 7.2Hz), 4.07(1 H,d, J =7.2Hz), 4.27(1 H.d.J = 1 4.0Hz), 4.96(1 H,d,J = 14.0Hz) t 5.63(1H,s), 6.78- 
6.85(2H,m), 7.47(1 H,d,J = 8.4Hz), 7.48-7.55(1 H f m), 7.70(1 H.s), 7.83(1 H ( s), ai9(1H,d,J = 8.4Hz). 
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Example 128: 

Preparation of a compound represented by the structural formula: 



10 




75 



20 



25 



zoir aSX ; f 802 ^'f?! ( L 95 9) W3S di$SOlved in dichl ^on>ethan8 (30 ml), and meta-chloroperben- 
add ?2 3 2 Jl n h h ™ S0 ' Uti0n 3t r °° m tem P era,ure - After 3-5 hours. meta-chioroperLzoic 
a 3 °> ™* f " rth sr added. Aftar completion of a reaction, the reaction mixture was treated with an 

Z?d with ^M ° f S ° f ; ,Um SU ! te . While Ch " ,in9 With iCS Water " ^ thus ' treated rea <*°" mixture wa 
diluted w.th d.chloromethane. and the resultant organic layer was washed with aqueous sodium hydroqen- 

carbonate water and saline in that order, and dried. The solvent was distilled out to obtain 2-ethyl-7- 

azabenzoth.azole.Z-oxide (2.69 g). This compound was added to dichloromethane (27 ml), and 

J™ T° C JH T 0yi °l! l0ride (416 9)l trimeth y'si»yl cyanide (5.69 ml) and triethylamine (6.3 ml) were 
successively added to conduct a reaction for 8 hours at room temperature. Trimethylsilyl cyanide (2.5 ml) 
and drmethylammocarbamoyl chloride (2.5 ml) were further added. After the reaction was conducted for 2 
days at room temperature, aqueous sodium hydrogencarbonate was added to the reaction mixture, followed 
by storrmg for 1 hour. The reaction mixture was subjected to extraction with ethyl acetate, and the resultant 

clmn ,TL WSS Th M Wi01 W t ter ' ^ ' nd eva " orated - ^ P^fying the residue through a silica gel 
column (eluthion with d,chloromethane : methanol = 200:1), realization from dichlorometLneisopropyl * 

? t0 f r. 2 - e% '- 6 ^ yan0 - 7 - a2ab8n20thiazole < 1 - 37 9). The intended compound was 
w a ? Zt ^^"f"'* *e same procedure as that of Example 106 except that the above compound 
Sow P 2 - eth y , ^ chlorobe " 20tni ^- Physical properties of this compound are described 

mp: 170-173 *C 
NMR: S solvent (CDCI 3 ) 

35 t iulf { l H oii = 7 ° HZ) ' 4 - 13 ( 1H ^- J = 7 0H2.0.8H Z ), 4.25(1 H.d.J = 14.0Hz), 4.98(1 H.d.J = 1 4.0Hz) 5 59- 

MS: MH + = 413. 
to Example 129: 

Preparation of a compound represented by the structural formula: 

45 



30 



50 




i=^J n !t2 ded TOmp ° und was P re P ared from compound, which had been prepared according to 
« ™? !V" aCCOrdanc with the same Procedure as that described in Example 111. Physical 
55 properties of this compound are described below. 

State: Solid. 

NMR: 5 solvent (CDCI 3 ) 

1.30(3H,d,J=7.2H2), 4.12(1H, qi J = 7.2Hz), 4.28(1 H,d,J-14.4Hz), 5.00(1 H,d,J = 14.4Hz), 5.65(1H.s), 6.80- 
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6.87(2H,m), 7.49-7.56(1 H,m), 7.70(1 H,s), 7.70-7.76(1 H.brs), 7.80(1 H,s). 8.33(1 H.d.J = 8.8Hz), 8.91- 
(1 H.d.J = 8.8Hz), 9.32-8.38(1 H,br-s). 

Example 130: 

Preparation of a compound represented by the structural formula: 



10 




15 



The intended compound was prepared in accordance with the same procedure as ^at described in 
Example 127 except that i-(lH-1 t 2.4-triazol-1-yl)-2'-chloroacetophenone was used in place of 1-(1H-1,2,4- 
triazol-1-yl)-2',4'-difluoro-acetophenone. Physical properties of this compound are described below. 
20 State: Solid. 

NMR: 5 solvent (CDCh) ■ ,^ U wid 

1.22(3H.d,J = 7.2Hz), 4.22(1 H.d.J = 14.4Hz), 4.67(1 H,q,J = 7.2Hz). 5.55(1H,s), 5.60(1 H.d.J -144Hz), 7.18- 
7.22(2H,m). 7.34-7.38(1 H,m), 7.46(1 H, d, J = 8.8Hz), 7.68(1H,s). 7.69-7.73(1 H.2), 7.81(1H,s), 8.20- 
(1H,d,J = 8.8Hz). 



25 



30 



Example 1 31 : 

Preparation of a compound represented by the structural formula: 




35 



The intended compound was prepared in accordance with the same procedure as that described in 
40 Example 106 except that 2-methyl-6-chlorobenzothiazole was used in place of 2-ethyl-6-chloroben- 
zothiazole. Physical properties of this compound are described below. 
State: Solid. 

NMR: 5 solvent (CDCIa) 4A nu^ en<*MUe\ 

3.43(1H,d.J = 15.2Hz), 3.88(1 H.d.J = 15.2Hz), 4.65(1H,d,J = 14.2Hz), 4.70(1 HA J-1 «^.^ 1 _ H * 
45 6.69-6.74(1 H,m). 6.76-6.81 (1 H.m). 7.40(1 H.dd.J = 8.8Hz,2.0Hz), 7.42-7.50(1 H,m), 7.75(1 H,dd,J = 2.0Hz). 7.82- 
(1 H,d,J = 8.8Hz), 7.85(1 H,s), 8.1 8(1 H.s). 
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Example 132: 

Preparation of a compound represented by the structural formula: 

5 




F 



75 The intended compound was prepared in accordance with the same procedure as that described in 
Example 131 except that 2-methyl-6-cyanobenzothiazoie was used in place of 2-methyl-6-chloroben- 
zothiazole. Physical properties of this compound are described below, 
mp: 176-1 78 *C. 
NMR: 5 solvent (CDCI 3 ) 

20 3.52(1 H,d,J = 15.4Hz), 3.95<1H,d,J = 15.4Hz), 4.69(2H,s), 5.87(1H,s), 6.71 -6.82(1 H,m), 7.51 -7.45(1 H,m) t 
7.69(1 H,dd,J = 1.6Hz,8.6Hz), 7.86(1H,s), 7.99(1 H.dd.J = 0.4Hz l 8.6Hz), 8.13(1 H,dd,J = 0.4Hz l 1.6Hz) 815- 
(1H,s). 

Example 133: 

25 

Preparation of a compound represented by the structural formula: 



30 




The intended compound was prepared in accordance with the same procedure as that described in 
Example 127 except that 2-methyl-6-chloro-7-azabenzothiazole was used in place of 2-ethyl-6-chloro-7- 
azabenzothiazole. Physical properties of this compound are described below. 
40 mp: 145-1 47 •C(MeOH). 
NMR: $ solvent (CDCI 3 ) 

3.47(1 H,d,J = 1 5.2Hz), 3.90(1 H t d, J = 1 5.2Hz), 4.69(2H,s), 5.76(1 H,s), 6.70-6.83(2 H,m), 7.39- 
(1H,d t J = 8.4Hz), 7.42-7.49(1 H,m), 7.86(1 H,s), 8.08(1 H,d, J = 8.4Hz), 8.13(1H f s). 

45 Example 134: 

Preparation of a compound represented by the structural formula: 



55 
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3-Nitro-4-chloropyridine hydrochloride (2038 mg) was dissolved in ethanol (42 mi), and sodium 
hydrogensulfide (2148 mg was added to the solution, followed by stirring for 40 minutes at room 
temperature. An aqueous solution of sodium hydrosulfite (6.67 g) was added to this reaction mixture, and 
the resultant mixture was heated and stirred at 80 °C for 12 hours. After insoluble matter was separated by 

5 filtration, the solution was concentrated. The concentrate was dissolved in methanol-water, and the solution 
was mixed with silica gel and dried under reduced pressure. Thereafter, elution was conducted with 5:1 
chloroform-methanol and then 1:1 chloroform-methanol, thereby obtaining 3-amino-4-mercaptopyridine (892 
mg). To this product 7 ml of ethyl acetate and molecular sieve 4A were added, and the resultant mixture 
was heated and refluxed for 20 minutes in a nitrogen atmosphere. The reaction mixture was dried under 

10 reduced pressure and dissolved in methanol. The solution was caused to be adsorbed on silica gel. This 
solution was eluted with 50:1 chloroform-methanol, thereby obtaining 590 mg of 2-methyl-5-azaben- 
zothiazole. The intended compound was obtained in accordance with the same procedure as that described 
in Example 131 except that the above-described 2-methyl-5-azabenzothiazole was used in place of 2- 
methyl-6-chlorobenzothiazole. Physical properties of this compound are described below. 

75 mp: 137-1 48 # C. 

NMR: 5 solvent (CD 3 OD) 

3.69(1 H,d,J = 14.8Hz), 4.08(1 H,d,J = 14.8Hz), 4.77(1 H,d,J = 14.4Hz), 4.87(1 H,d,J = 14.4Hz), 6.71-6.84- 
(1H,m), 6.92-7.04(1 H,m), 7.32-7.46(1 H,m), 7.83(1 H,s), 7.97(1 H.d.J = 5.2Hz), 8.37(1 H,d, J = 5.2Hz), 8.37(1 H,s), 
9.06(1 H,s). 

20 

Example 135: 

Preparation of a compound represented by the structural formula: 



30 




F 



35 

Sodium azide (2301 mg) was dissolved in dimethyl sulfoxide (60 ml), and 2-bromo-4'- 
thiomethylacetophenone (3000 mg) was added to this solution, followed by stirring for 20 minutes at room 
t em p er ature. The reaction mixture was poured into 200 ml of ice water and then subjected to extraction with 

40 ethyl acetate (200 ml x 5). The extract was dried over anhydrous magnesium sulfate, concentrated under 
reduced pressure and then purified by column chromatography on silica gel (hexane — hexane-ethyl 
acetate = 8:1), thereby obtaining 2-azide-4*-thiomethylacetophenone (2155 mg). After a lithium 
diisopropylamine solution generated from diisopropylamine (1.75 ml) and a 1.6 M hexane solution (7.8 ml) 
of n-buthyllithium in 47 ml of tetrahydrofuran while chilling with ice water was chilled to -78 *C, a 

45 tetrahydrofuran solution (19 ml) of 2-azide-4 , -thiomethyl-acetophenone (2155 mg) was added dropwise 
thereto over 5 minutes, followed by stirring for 1 hour at -78 °C. Propionyl chloride (1.81 ml) was then 
added dropwise, and the resultant mixture was left to stand at -78 for 10 minutes, heated to room 
temperature as it is, and stirred for 10 minutes at room temperature. The reaction mixture was poured into 
ice water and subjected to extraction with ether (300 ml x 3). The extract was dried over anhydrous 

so magnesium sulfate and then concentrated under reduced pressure. The resultant oily substance was 
purified by column chromatography on silica gel (hexane -* hexanerethyl acetate = 10:1), thereby obtaining 
2-azide-1-(4'-thiomethylphenyl)vinyl propionate (1.98 g). This product was dissolved in cyclohexane (38 ml), 
and an ester of phosphorous acid was added to the solution. The resultant mixture was stirred for 1 hour at 
room, temperature in a nitrogen atmosphere and then for 20 hours at 90 "C with heating. The reaction 

55 mixture was purified by column chromatography on silica gel (hexane — hexane:ethyl acetate = 30:1) as it 
is, thereby obtaining 2-ethyl-5-(4-thiomethylphenyl)oxazole (630 mg). Using this compound in place of 2- 
ethyl-6-chloro-benzothiazole, the intended compound was obtained in accordance with the same procedure 
as that described in Example 106. Physical properties of this compound are described below. 
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State: Oily. 

NMR: i solvent (CDCI3) 

1-55(3H.d.J = 8.0Hz),2.50(3H,s),3.88(1H.q.J = 8.0H2).4.69(1H.d.J = 13.3H 2 ) 4 98(1Hd J = 133Hz> s% 
(IH.brs). 6.60-6.72(2H. m)> 7.2C7.26(2H,m), 7.22-7.34(1 H.m). 7.27(2H.s). 7.33.7.38(2H M IT^S 
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Example 136: 

Preparation of a compound represented by the structural formula: 



10 



15 




SdVte 



20 The product (77 mg) of Example 135 was dissolved in dichloromethane (6.0 ml), and meta-chloroper- 
benzoic acid (156 mg) was added to the solution while chilling with ice water. After heating the mixture to 
room temperature, it was stirred for 1 hour. To the reaction mixture, were added a saturated aqueous 
solution of sodium thiosulfate and a saturated aqueous solution of sodium hydrogencarbonate. Dich- 
loromethane (10 ml) was added to the resultant mixture to separate the mixture into liquids. The resulting 

25 water layer was subjected to further extraction with dichloromethane (10 ml x 2). The organic layers were 
put together, washed with saturated saline, dried over anhydrous magnesium sulfate and then concentrated 
under reduced pressure. The thus-obtained oily substance was purified by column chromatography on s.hca 
gel (hexane-ethyl acetate = 4:1 - dichloromethane-methanol = 10:1), thereby obtaining the intended 
compound (54 mg). Physical properties of this compound are described below. 

30 State: Oily. 

NMR: a solvent (CDCIa) ,, ' , „. ... . c . n 

1.60(3H,d.J=7.2Hz), 3.07(3H,S), 3.91<1H,q.J = 7.1Hz). 4.71 (1H.d,J = 14.1 Hz), 5 °°( lH ' d - J = 1 ^^ ' J 40 " 
5.50(1 H,brs), 6.62-6.72(2H,m), 7.26-7.33(1 H.m), 7.31 (1H,s), 7.60-7.64(2H,m), 7.73(1 H,s), 7.92-7.97(2H,m), 
8.05(1 H,s). 
35 MS: m/e FAB 475 (MH + ). 

Example 1 37: 

Preparation of a compound represented by the structural formula: 

40 



45 




so and a diastereomer thereof: 

A solution of 2-ethyl-4-cyano-5-trimethylsilylthiazole (1.58 g) in 10 ml of tetrahydrofuran was added 
dropwise to 20 ml of a tetrahydrofuran solution of lithium diisopropylamide (prepared from 1.40 ml of 
diisopropylamine and 3.2 ml of butyllithium (1.6 M hexane solution)) at -65 -C. Then, 10 ml tetrahydrofuran 
solution of (iH-1,2,4-triazol-1-yl)-2,4-difluorophenylacetophenone was added dropwise at -65 *C. After stir- 

55 ring the mixture for 1.5 hours, an aqueous solution of ammonium chloride was added thereto and the 
resulting mixture was separated with ethyl acetate and water into liquids. The resultant organic layer was 
washed with water and dried, and the solvent was distilled out. The residue was dissolved in 20 ml or 
tetrahydrofuran. and 20 ml of a tetrahydrofuran solution (1.0 M) of tetrabutylammonium fluoride was added 
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to the solution, followed by stirring for 1 hour at room temperature. After the reaction mixture was separated 
with ethyl acetate and water into liquids, the resultant organic layer was washed with water, dried and 
concentrated to dryness. The residue was purified by column chromatography on silica gel (dich- 
loromethanermethanol = 200:1). thereby obtaining a single diastereomer compound (I) (464 mg). A fraction 
5 containing the other diastereomer and (IH-l^^triazol-l-ylJ^^-difluoroacetophenone was treated with 
sodium borohydride in methanol and subjected to separation through a silica gel column, thereby obtaining 
564 mg of the other diastereomer compound (II). Physical properties of these compounds are described 
below. 

(I) 

to mp: 1 98-205 % C. 

NMR: a solvent (CDCI 3 ) 

1.20(3H,d t J = 7.1Hz), 4.06(1 H,q,J = 14.4Hz), 4.08(1 H,q,J = 7.1 Hz), 4.96(1 H,d,J = 14.4Hz), 5.41 (1H,s), 
6.77-6.83(2H,m), 7.42-7.49(1 H,m), 7.75(1 H,s), 7.80(1 H,s), 8.05(1 H,s). 
MS: MH + = 362. 
75 (II) 

mp: 191-194'C. 
NMR: 5 solvent (CDCI 3 ) 

1.61(3H,d,J = 7.1Hz), 4.08(1 H,q,J = 7.1 Hz), 4.66(1 H,d,J = 1 4.0Hz), 4.98(1 H.d.J = 1 4.0Hz), 5.37(1H,s), 
6.58-6.70(2H,m), 7.12-7.1 8(1 H,m), 7.75(1H,s), 7.79(1H jS ), 7.97(1H,s). 
20 MS: MH + = 362. 

Example 138: 

Preparation of a compound represented by the structural formula: 

25 



In 2 ml of N-methyl-pyrrolidone, were dissolved 150 mg of the compound prepared in Example 137, 
and 54 mg of NaN 3 and 115 mg of EtaN^HCI were added to the solution, followed by heating for 5 hours at 
an external temperature of 100 • C on an oil bath. Water was added to the liquid reaction mixture, which was 
then subjected 3 times to extraction with AcOEt. After the extract was washed with water and then a 

40 saturated aqueous solution of NaCI and dried over MgSO*. AcOEt was distilled out. To the residue, were 
added 2 ml of acetone, 4 ml of EtOH and 10 ml of H 2 0. The resultant mixture was adjusted to pH 3 with a 
1N aqueous solution of HCI and then left to stand. As a result, solid matter was deposited. The solid matter 
was recovered by filtration to obtain 82 mg of the intended compound. Physical properties of this 
compound are described below. 

45 State: Solid. 

NMR: 8 solvent (DMSO-d 6 ). 

1.13(3H,d,J=7.0Hz), 4.1 1-4.1 4(1 H,m), 4.34(1 H,d,J = 14.2Hz), 4.80(1 H,d, J = 14.2Hz), 6.16(1H,s), 6.93- 
6.98(1H ( m), 7.18-7.24(1 H,m), 7.28-7.33(1 H,m), 7.61(1H ( s), 8.22(1 H,s), 8.45(1 H,br-s). 
MS: MH + = 405. 



30 




35 



50 



55 



107 



EP 0 667 346 A2 



Example 1 39: 

Preparation of a compound represented by the structural formula: 



10 




15 

In 1 ml of DMF, were dissolved 80 mg of the compound obtained in Example 138, and 65 mg CsCCb 
were added to the solution, followed by heating for 30 minutes at an external temperature of 60 • C on an oil 
bath. Further, 0.02 ml of CH 3 I was added to the reaction mixture, followed by stirring for 30 minutes at room 

20 temperature. The liquid reaction mixture was added with H 2 0 to subject it to extraction with AcOEt. After 
the extract was washed with water and then a saturated aqueous solution of NaCI and dried over MgSCU, 
AcOEt was distilled out. The resultant residue was purified by column chromatography (Si0 2 : 20 g, eluted 
with CH2CI2, and then with 1% solution of MeOH in CH 2 CI 2 and with 2% solution of MeOH in CH 2 CI 2 ), 
thereby obtaining 58 mg of the intended compound. Physical properties of this compound are described 

25 below. 

State: Solid. 

NMR: 5 solvent (CDCI3) 

1.22(0.9H,d,J = 7.1Hz), 1. 25(2.1 H,d, J = 7.1 Hz), 4.08-4.21 (2H,m), 4.45(0.9H,s), 4.49(2.1 H,s), 4.95- 
(0.7H,d,J = 14.2Hz), 5.00(0.3H,d,J = 14.8Hz), 5.40(0.7H,s), 5.53(0.3H,s), 6.76-6.84(2H,m), 7.45-7.52(1 H,m), 
30 7.72(0.3H,s), 7.75(0.7H,s), 7.78(0.7H,s), 7.81(0.3H,s), 8.14(0.3H,s), 8.35(0.7H,s). 
MS: MH + = 419. 

Example 140: 

35 Preparation of a compound (I) represented by the structural formula: 



40 




and a diastereomer compound (II) thereof: 

The respective intended compounds were obtained in accordance with the same procedure as that 
described in Example 137 except that 2-ethyl-4-(4Mluorophenyl)-5-trimethylsilylthiazole was used in place 
so of 2-ethyl-4-cyano-5-trimethylsilyl-thiazole. Physical properties of these compound are described below. 
(0 

mp: 122-1 24- C. 
NMR: 5 solvent (CDCI3) 

1.67(3H,d,J = 7.0Hz), 4.09(1 H,q,J = 7.0Hz), 4.73(1 H,d, J = 13.8Hz), 4.93(1 H,d, J = 13.8Hz), 6.14- 
55 (1H t d t J = 1.7Hz), 6.48-6.54(1 H,m), 6.66-6.73(1 H,m), 7.06-7.1 2(3H,m), 7.67(1 H,s), 7.71-7.74(2H t m), 8.05- 
(1H,s). 
(II) 

mp: 87-89 °C. 



108 



EP 0 667 346 A2 



NMR: S solvent (CDCI 3 ) 



* J l ; 2 0 3 i?o H,d,J = 7 • 1H^), 4 - 06 ( 1H ^ J = 7 - 1H 2). 4.28(1H.d.J = 14.4Hz), 4.89(1 H.d.J = 14.4Hz). 6.04(1Hs) 
6.77-6.85(2H.m). 7.1 3-7.1 7(1 H.m), 7.41(1H,s). 7.47-7.55(1 H.m), 7.67(1H,s). 7.85-7.92(2H,m), 7.90(1H.s). 



5 Example 141: 

Preparation of a compound (I) represented by the structural formula: 



70 



75 




20 



and a diastereomer compound (II) thereof: 

The respective intended compounds were obtained in accordance with the same procedure as that 
described in Example 137 except that 2.ethyl-4-(4'-chlorophenyl)-5-trimethylsilylthia2ole was used in place 
of 2-ethyl-4-cyano-5-trimethylstlylthia20le. Physical properties of these compounds are described below 
25 (0 

mp: 132-133 -C. 
NMR: & solvent (CDCI 3 ) 

167(3H,d f J = 7.0H2), 4.10<1H,q,J=7.0H 2 ), 4.73(1 H,d, J = 13.9H2), 4.93(1 H,d,J = 13.9Hz), 6.09(1H,s) 
6.46-6.55(2H,m), 7.65-6.73(1 H,m), 7.05-7.1 3(1 H,m), 7.17(1 H,s), 7.35-7.40(2H,m), 7.65-7.70<2H,m), 8 04^ 
30 (IH.s). ' 

(II) 

mp: 162-1 64* C. 
NMR: a solvent (CDCI 3 ) 

o,o 1 oi 3 i?i! ,d ' J = 7 * 1Hz) ' 406 ( 1H .q. J = 7.1Hz) ( 4.27(1H,d,J = 14.4H2), 4.89(1H,d,J = 14.4H2), 5.97(1H,s), 
6.76-6.85(2H,m),7.40-7.55(4H ) m), 7.67(1 H,s), 7.72-7.77(2H,m), 7.89(1 H,s). 

Example 142: 

Preparation of a compound represented by the structural formula: 



35 



40 



45 




so 



55 



The mtended compound was obtained in accordance with the same procedure as that described in 
Example 137 except that 2-methyl-4-cyano-5-trimethylsilylthia2ole was used in place of 2-ethyl-4-cyano-5- 
tnmethylsilylthiazole. Physical properties of this compound are described below 
State: Solid. 
NMR: 5 solvent (CDCI3) 

ft7 / c ^ H u d,J v =15 ° H2) ' 3 - 81 ( 1H ^ J = 15 -0Hz). 4.58(1 H,d,J = 14.2H2). 4.74(1 H,d,J = 1 4.2H2), 5.48(1H,s), 
6.74-6.82(2H,m), 7.40-7.46(1 H,m), 7.85(1 H,s), 7.87(1 H,s), 8.07(1 H s) 
MS: MH + ^ 348. 
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Example 143: 

Preparation of a compound represented by the structural formula: 



10 



15 



25 



30 



35 




The intended compound was obtained in accordance with the same procedure as that described in 
Example 137 except that 2-methyl-4-(4 f -chlorophenyl)-5-trimethylsilylthiazole was used in place of 2-ethyl-4~ 
20 cyano-5-trimethylsilylthiazole. Physical properties of this compound are described below. 
State: Solid. 

NMR: 5 solvent (CDCI 3 ) _ . v „ ^„ u x 

3.34(1 H,d,J = 15.3Hz), 3.85(1 H,d,J = 15.3Hz), 4.62(1 H,d,J = 14.2Hz), 4.71 (1 H.d.J = 14.2Hz), 6.21<1H,s), 
6.69-6.83(2H,m), 7.27(1 H ( s), 7.36-7.46(3H,m), 7.68-7.73(2H,m), 7.85(1 H.s), 8.20(1 H ( s). 



Example 1 44: 

Preparation of a compound represented by the structural formula: 




Difluorobenzene (5.77 g) was added to a suspension of AICI 3 (5.88 g) in CH 2 CI 2 (50 ml), and a solution 

40 of 2-(4-cyanophenyi)acetyl chloride (5.28 g) in CH 2 CI 2 (30 ml) was then added dropwise to the resulting 
mixture. After the mixture was heated and refluxed for 6 hours, ice water was added thereto. A product 
extracted from CHCI 3 was subjected to column chromatography (Si0 2 ) to conduct elution with CH 2 CI 2 - 
hexane (1 :1), thereby obtaining 4-(2-(2.4-difluorophenyl)-2-oxo)ethylbenzonitrile (2.45 g). 

To a solution of this compound in EtOH (12 ml), was added 50% NaOH (0.67 g), and Mel (0.46 ml) was 

45 then added dropwise. The resulting mixture was stirred for 4 hours at room temperature. After the mixture 
was added with ethyl acetate and washed with water, the residue obtained by the evaporation of the organic 
layer was purified by column chromatography (SiCfe; hexane-CH 2 CI 2 = 3:1 - 1:1), thereby obtaining 0.5 g 
of a compound, 4-(2-(2,4-difluorophenyl)-1 -methyl-2-oxo)ethylbenzonitri!e. 

A 1 .0 M ether solution (3.9 mi) of TMSCH 2 MgCl was chilled to -78 \ and an ether solution (5 ml) of the 

50 above-described compound (0.5 g) was added dropwise thereto. Thereafter, the mixture was heated to 0 • C 
and stirred for 10 minutes. A saturated aqueous solution of ammonium chloride was added to the mixture, 
followed by extraction with AcOEt. The resultant organic layer was evaporated to dryness, and added with 
CH 2 CI 2 (10 ml) and BFa-OEts (0.24 ml) at 0*, followed by stirring for 1.5 hours at the same temperature. 
After the mixture was added with AcOEt and washed with an aqueous solution of NaHCOs and then 

55 saturated saline, the solvent was distilled out. The resulting residue was purified by column chromatography 
(Si0 2 ; hexane-CH 2 CI 2 = 3:1 - 1:1), thereby obtaining a compound, 4-(2-(2,4-difluorophenyl)-1-methyl-2- 
propenylbenzonitrile (0.2 g). 
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u 1 ?. u ° <49 ° m9) 3dded t0 3 S0 ' U,i0n 0f this impound (200 mg) in chloroform 

(4 ml) wh,le ch.lhng w,th ,ce water, and the resultant mixture was left to stand overnight. After the liquid 

6 i m * e was washed wi,h diluted N *COa and then water. 5 ml of DMF was added to the residue 
obtained by the evaporafcon of the resultant organic layer. The thus-obtained mixture was added to a 

S^SL? JUT l' 2 ^ 320 ' 9 in ° MF (3 ml) ' Which had been pre P ared from 1.2.4-triazole (272 mg) and 
60/8 NaH (141 mg). After conducting a reaction for 2 hours at 90 -C. ethyl acetate was added to the 
reachon mixture, followed by washing with water. The solvent was distilled out. and the resultant residue 
was subjected to column chromatography (SiO*; hexane-ethyl acetate = 1:1 - i :2 ). thereby obtaining 50 
mg of the intended compound. Physical properties of this compound are described below 
mp: 208-209 * C. 
NMR: 5 solvent (CDCI 3 ) 

,^ul^? { V^ 7 ■ m • 3 - 38 ( 1H *' J = 7 '1H Z ). 3.79(1H.d.J = 14.5Hz). 4.79(1 H.d, J = 14.5Hz). 498- 
7.SoKsI 674 - 6 - 81 ( 2H ' m )- 7.44-7.51 (1H.m). 7.64(2H.d.J = 8.4Hz). 7.67(2H 1 d.J = 8.4Hz). 7.72(1H.s). 

Example 145: 

Preparation of a compound represented by the structural formula A: 




and a compound represented by the structural formula B: 




1 1 compound (625 m 9> obtained in ^Ple 144 was dissolved in N.N-dimethylformamide (2 ml) 
and the soluton was heated together with NaN 3 (345 mg) and EfaN-HCI (731 mg) for 7 hours at 100- 
After removmg insoluble matter by filtration, the solvent was distilled out under reduced pressure and a 
small amount of ethanol and water were added to the resulting residue. Thereafter, the resultant mixture 
was adjusted to pH 2 with HCI. Solid matter deposited was recovered by filtration, washed with water and 
then dried. Yield: 539 mg. 

ii) The above solid matter (514 mg) was dissolved in NlN-dimethylformamide (5 ml), and Cs 2 C0 3 (422 
mg) and Mel (0.089 ml) were added to the solution, followed by stirring for 4 hours at room temperature. 
Ethyl acetate was added, and the resultant organic layer was washed 3 times with water. Thereafter, the 
solvent was distilled out, and the residue was purified by column chromatography (Si0 2 ; CH 2 CI 2 - 
OH 2 CI 2 :EtOAc = 4:1). thereby obtaining the compound (333 mg) of the structural formula A and the 
compound (93 mg) of the structural formula B. Physical properties of these compounds are described 

A 

mp: 21 6-218 *C. 
NMR: 6 solvent (CDCI 3 ) 

1.17(3H.t,J = 7.0Hz), 3.39(1 H.q.J= 7.0Hz), 3.89(1 H.d.J = 1 4.3Hz). 4.41 (3H.s). 4.83(1 H.d.J = 14.3Hz). 
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10 



15 



20 



4.83(1 H,d,J = 1.5Hz), 674-6.81 (2H,m). 7.44-7.54(1 H.m), 7.64(2H,d,J =8.4Hz), 7.71(1H,s), 7.75(1H,s), 8.14- 

(2H,d,J = 8.4Hz). 

B 

mp: 169-171 -C. 

NMR: 6 solvent (CDCI 3 ) 

1.17(3H,d,J = 7.1Hz), 3.42(1 H.q,J = 7.1 Hz), 3.88(1 H,d,J = 14.1 Hz), 4.22(3H,s), 4.83(1 H,d,J = 14.1 Hz), 
4.95(1 H,d,J = 1.5Hz), 6.75-6.82(2H,m). 7.44-7.55(1 H,m), 7.70-7.78(6H,m). 

Example 1 46: 

Preparation of a compound A represented by the structural formula: 




25 and a diastereomer compound B thereof: , * . 

The intended compounds were obtained in accordance with the same procedure as that described in 
Example 144 except that 2-(4-(1,2,3-triazoi-2-yi)phenyl)acetyl chloride was used in place of 2-(4- 
cyanophenyl)acetyl chloride. Physical properties of these compounds are described below. 
A 

30 . mp: 198-199 *C. 

NMR: 5 solvent (CDC1 3 ) x „ oe/4LJ x 

116(3Hd,J = 7/IHz), 3.39(1 H,q,J = 7.1 Hz), 3.89(1 H,d,J = 14.1 Hz), 4.83(1 H,d,J = 14.1 Hz), 4.85(1H,s), 
6.72-6.80(2H,m), 7.44-7.55(1 H.m), 7.64(2H,d,J = 8.6Hz), 7.72(1 H,s), 7.76(1 H,s), 7.83(2H,s), 8.08- 
(2H,d,J = 8.6Hz). 
35 B 

State: Solid. 

NMR: 5 solvent (CDCb) , 4<tin eM 

1 58(3H,d,J = 7.0Hz), 3.46(1 H,q,J = 7.0Hz), 4.67(1 H,d,J = 13.9Hz), 4.85(1 H,d. J = 1.3Hz), 5.03- 
(1H,d,J = 13.9Hz), 6.42-6.48(1 H,m), 6.61 -6.67(1 H,m), 6.93-6.99(1 H,m), 7.14(2H,brd,J = 8.6Hz), 7.75(2H,s), 
40 7.76(1 H,s), 7.80(2H,brd,J = 8.6Hz), 7.86(1 H.s). 

Experimental Example 2: 

Five-membered Groups of ICR mice were infected through their tail veins with a Candida albicans 
45 MCY8622 strain (2 x 10 6 cfu/mouse). After 1 hour, compounds shown in Table 4 were orally administered in 
a dose of 2.5 mg or 10 mg per kg of a mouse to the respective groups of mice. Observation was carried 
out for 7 days to calculate the average number of surviving days in each group. This average number was 
used as an index indicative of antifungal activity in vivo . 

50 



55 
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Table 4 

Average number of 
surviving davs (davs) 
. Compound 2.5 mg/ka 10 ma/ka 
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Table 4 (Cont'd) 

Average number of 
surviving davs (davs^ 

Ccmccund 2,5 Tttc/kc 10 Tnc/kc 




7.0 7.0 



7.0 7.0 



F 





6.8 7.0 
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Table 4 (Cont'd) 



Corncound 



Average number of 
surviving davs fdav^ 



2.5 mc/kcr 10 mc/Tcc 



10 



75 




6.6 



6.2 



20 



* O 




6.4 



6.4 



25 



30 




7.0 



7.0 




so 



Tro"Y 



C0 2 Me 



(203) 



55 

In 33 ml of pyridine, were dissolved 6.6 ml (60 mmol) of (S)-methyl hydroxy-2-methylpropiortate. To the 
resultant solution, were added 18.1 g (1.5 equivalents) of triphenylchloromethane, followed by heating for 1 
hour at 80'C. The reaction mixture was cooled to room temperature and then added little by little into 350 
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ml of water. Crystals deposited were collected by filtration, washed with water and dried. The thus-obtained 
product was recrystallized from ethanol to obtain 18.3 g (yield: 85%) of the intended compound (203). 
C24H24O3 MH + = 360 



5 




H 


C 


N 




Calculated % 


6.71 


79.97 


0 




Found % 


6.76 


79.77 


0.05 



10 



15 



Crystal melting point: 84-85 • C 
1 H-NMR (5, CDCIa): 

1.15(3H,d;J = 7.1Hz), 2,69-2.77(1 H,m), 3.17<1H,dd;J = 5.6Hz,8.8H2), 329(1H,dd;J = 5.6Hz,8.8Hz) > 3.70- 
(3H,s), 7.20-7.44(1 5H,m). 



20 



25 



30 



35 



40 



TrO^Y 



C0 2 H 



(204) 



In a liquid mixture of 108 ml of tetrahydrofuran and 54 ml of methanol, were dissolved 10.8 g (30.0 
mmol) of the compound (203). While chilling with ice water, 54 ml of an aqueous solution of 2.52 g (2 
equivalents) of lithium hydroxide monohydrate were added dropwise to the resultant solution over 15 
minutes with stirring. After the resulting mixture was heated to room temperature and stirred for 4 hours, 3.6 
ml of glacial acetic acid were added, and the organic solvent was distilled out under reduced pressure. After 
the residue was subjected to extraction with ethyl acetate, the extract was washed with water, dried and 
concentrated to obtain 10.4 g of the intended compound (204). A sample for (quantitative) analysis was 
obtained by recrystallization from dichloromethane-hexane. 
C23H22O3 MH + =347 





C 


H 


N 


Calculated % 
Found % 


79.74 
79.59 


6.47 
6.47 


0 

0.07 



Crystal melting point: 99-1 02 • C 
1 H-NMR (5, CDCI3): 

1.18(3H,d;J = 7.2Hz), 2,69-2.78(1 H,m), 3.25(1 H,dd;J = 5.6Hz,8.8Hz), 3.32(1 H,dd; J =5.6Hz,8.8Hz), 7.15- 
7.45(1 5H,m). 



45 



S^NT (205) 



50 



55 



In 50 ml of dichloromethane. were dissolved 10.3 g (29.8 mmol) of the compound (204). While chilling 
with ice water, 3.64 g (1.1 equivalents) of 2-mercaptopyridine, 3.64 g (0.1 equivalent) of 4- 
dimethylaminopyridine and 6.76 g (1.1 equivalents) of dicyclohexylcarbodiimide were successively added to 
the resultant solution. After the resulting mixture was stirred for 3.5 hours while chilling with ice water and 
for 2 hours at room temperature, the precipitate formed was separated by filtration. After the filtrate was 
diluted with ethyl acetate, it was washed twice with water and with saturated saline and dried over 
magnesium sulfate, and the solvent was distilled out under reduced pressure. 

The residue was purified through a silica gel column (eluted with hexane:ethyl acetate = 9:1), thereby 
obtaining 11.9 g (yield: 91%) of the intended compound (205) in the form of a yellow oil. 
1 H-NMR (5, CDCi 3 ): 
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-r J;nL (3H ; d:J = 7 ' 2H2) " 2 -"- 3 09 ( 1H .m). 3.21(1H,dd;J = 5.6Hz,9.2Hz). 3.44(1 H,dd;J = 7.6Hz 9 2Hz) 7 21- 
7-33<10H,m), 7.43-7.47(6^^ 7 21 

Example 148: 



10 



OTr 
(20S) 



J5 



20 



25 



30 



ln 7 8 ml of tetrahydrofuran, were suspended 780 mg [1.2 equivalents to the compound (205)1 of 

magnesium powder activated by stirring overnight at 120-C in a nitrogen stream. One drop of 24- 
d, luorobromobenzene and one piece of iodine crystal were added to this suspension to stir the resulting 
m.xture. to which a solution with 3.67 ml [1.2 equivalents to the compound (205)] of 2,4-difluor£ 
bromobenzene dissolved in 17 ml of tetrahydrofuran was added dropwise while maintaining the internal 
rfntl ? t 40 t0 60 After 20 m ' ° f ™W<X"™ ^re added, the resulting mixture was chilled to 
STJTf J???" 8 °' C - A S °' Uti0n With 11 9 9 (271 mmol > of the com P° und W dissolved in 
«T Ufr l« T W3S added dr ° PWiSe t0 ,h ° mixtUre While main «aining the internal temperature at 
to -30 C. After the resulting mixture was stirred for 15 minutes at -30 'C and for 2 hours at room 

S^T'r-^T^ a ? Ue ° US S0 ' Uti0n ° f ammonium c h'°ride was added to the reaction mixture, 
followed by stirring for 15 minutes. Ethyl acetate and water were added to the mixture to recover an organic 
layer The organic layer was washed twice with water and once with saturated saline and then dried over 

nnET T 9 T SUlfat6 ' 3nd th9 SOlV9nt W3S distilled out under reduced P r ^sure. The residue was 
pur fied through a sihca gel column (eluted with hexanerethyl acetate = 9:1) and further recrystallized from 
methanol, thereby obtaining 7.46 g (yield: 62%) of the intended compound (206) 
C 2 9H2*F 2 02 MH + = 442 



45 



50 







H 


C 


N 


35 


Calculated % 


5.47 


78.7 


0 




Found % 


5.48 


78.73 


0 



Crystal melting point: 94-97 *C 
^ 'H-NMR (5, CDCI3): 

6, 



Example 149: 



H 2 C V^ OTr 
X3 (207) 



55 



m J*u \ o f tetrahydrofuran. were suspended 6.43 g [1.2 equivalents to the compound (206)] of 
methyltnphenylphosphonium bromide in a nitrogen stream. To this suspension. 11.2 ml [1.2 equivalents to 
the compound (206)] of butyllithium (1.6 mol hexane solution) were added dropwise while chilling with ice 
water. After the resultant mixture was heated back to room temperature and then stirred for 2 hours, a 
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solution of 6.63 g (15.0 mmol) of the compound (206) in 30 ml of tetrahydrofuran was added dropwise. 
followed by stirring for 30 minutes. To the liquid reaction mixture. 500 ml of hexane and 300 ml of water 
were added, and insoluble matter was removed by filtration. 

An organic layer was recovered and washed 3 times with water and once with saturated saline and 
s dried over anhydrous magnesium sulfate, and the solvent was then distilled out under reduced pressure. 
The residue was purified through a silica gel column (eluted with hexane:ethyl acetate - 50:1). thereby 
obtaining 5.4 g (yield: 85%) of an oily product (207). 

1 H-NMR (a. CDCIa): , 4 

1 16(3H.d;J = 7.0Hz). 2.81 -2.89(1 H.m), 2.97-3.01 (1H,dd;J = 6.0Hz.9.2Hz). 3.04-3.08- 

10 (1H.dd;J = 6.0Hz,9.2Hz), 5.11(1H,S), 5.21 (1H.s). 6.68-6.75(2H,m), 7.00-7.06(1 H.m). 7.18-7.28(9H.m). 7.35- 
7.39(6H,m). 

Example 1 50: 

15 



20 



25 



45 



SO 





In 25 ml of dichloromethane, were dissolved 2.70 g (6.14 mmol) of the compound (207). While chilling 
with ice waters. 1.46 g (1.1 equivalent) of meta-chloroperbenzoic acid (purity: 80%) were added to the 
solution, followed by stirring for 12 hours at 4-C. Meta-chloroperbenzoic acid in an amount of 290 mg (0.34 
equivalent) was added to the reaction mixture, followed by stirring further for 5 hours at room temperature. 
30 A 10% aqueous solution of sodium hydrogensulfite was added to the mixture, followed by extraction with 
ethyl acetate. The resultant organic layer was washed successively with water, a saturated aqueous solution 
of sodium hydrogencarbonate, water and saturated saline, and then dried over magnesium sulfate, and the 
solvent was distilled out under reduced pressure, thereby obtaining 2.813 g of an oily compound (208). As a 
result of proton NMR analysis, it was found that this compound was a 2:1 mixture of the desired isomer 
35 (208a) and its diastereomer (208b). 

H "T93(3HS° C =a8Hz)<a>, 0.98(3H,d;J = 8.8Hz)<b>. 2.04-2.1 2(1 H,m)<b>. 2.20-2.28(1 H.m)(a>. 2.76- 
(1H d-J = 5 2Hz)<a>. 2.76(1 H,d;J = 5.2Hz)<b>, 2.88(1 H.dd;J=7.2Hz.9.2Hz)<a>. 2.96(1 H,dd;J = 7.2Hz,9.2Hz)<b>, 
3.00-3.06(1 H.m)<a + b). 3.02(1 H,d;J = 5.2Hz)<a>. 3.11(1H,d;J=5.2Hz)<b>, 6.61-6.73(2H.m)<a + b>. 7.12-7.50- 
40 (16H,m)(a + b>. 

Example 151: 




ss 



(Alternative process) 

A 1.6 M hexane solution of butyllithium was added dropwise to a solution of 221 mg of the compound 
(206) and 44 uU (1.2 equivalents) of chloroiodomethane in tetrahydrofuran (2.2 ml) at -70 'C while being 
purged with nitrogen. The resultant mixture was stirred for 5 minutes at this temperature and then heated 
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70 



75 



un .1 its internal temperature reached room temperature to stir for 1 hour. An aqueous solution of ammonium 
chloride and ethyl acetate were successively added to the mixture to separate liquids. The resulting organic 
layer was washed with water and with saturated saline and dried over magnesium sulfate, and the solvent 
was dist. led out under reduced pressure. The residue was purified through a silica gel column (eluted with 
hexane:e thyl acetate = 9:1), thereby obtaining 219 mg (yield: 96%) of a compound (208). As a result of 
proton NMR I ana ysis ^ it was found that this compound was a diastereomeric mixture containing the 
compounds (208a) and (208b) in a ratio of 1 :2.5. 



Example 152: 



20 




25 



30 



35 



40 



45 



50 



In 8 5 ml of dimethylformamide, were suspended 370 rng [1.5 equivalents to the compound (208)1 of 
sodium hydride (60% dispersion in mineral oil), and 851 mg [2 equivalents to the compound (208)] of 1 2 4- 
T^T *f"L added 10 016 sus P ension - After stim '"9 for 15 minutes at room temperature, a solution with 
<J.ai3 g (6.17 mmol) of the compound (208) (diastereomeric mixture of <a>:<b> = 2:1) dissolved in 22 ml of 
dimethylformamide was added to the suspension, and the resulting mixture was stirred for 7.5 hours at 
80 - C. After cooling to room temperature, water and ethyl acetate were added to the mixture to separate 
liquids. The resultant organic layer was washed with saline .-and then dried over magnesium sulfate, and the 
solvent was distilled out under reduced pressure. The residue was purified through a silica gel column 
(eluted with dichloromethane:methanol = 200:1), thereby separately obtaining 860 mg of the intended 
compound (209a), 99 mg of its diastereomer (209b) having high polarity and 867 mg of a mixture of both 
compounds as white solids. 
'H-NMR (S, CDCb): 

0.87(3H,d:J= 7.6Hz), 2.37-2.45(1 H.m). 3.40(1 H.dd; J = 3.2Hz. 10.0Hz). 3.55(1 H.dd; J = 5.6Hz.10.0Hz) 4.19- 
^S^Sm' 6 ' 64 - 6 - 72(2H - m) - 7 ^0(6H.m), 7.32-,37(6H.m, 




See the description of the compound (209a). Solid. 
1 H-NMR (S, CDCIs): 

1.48(3H.d;J = 7.6Hz). 2.47-2.56(1 H.m), 2.92(1 H.dd;Ji = 3.2Hz.9.6Hz). 3.19(1H,dd;J = 3.2Hz.9.6H 2 ). 456- 
^'• J 1 ™"* 1 469 < 1 H.d:J = 14.0Hz), 4.78(1H.s), 6. 49-6.61 (2H,m), 7.01-7.09(1 H,m), 7.1 6-7.37(1 5H,m), 
55 7.63(1 H.s), 7.88(1 H.s). 
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75 In 7.4 mi of methanol, were dissolved 740 mg (1.41 mmol) of the compound (209a), and 295 mg (1.1 
equivalents) of toluenesulfonic acid monohydrate were added to the resulting solution, followed by stirring 
for 1 hour at room temperature. To the resulting mixture, 295 mg (1.1 equivalent) of toluenesulfonic acid 
monohydrate were added, followed by stirring further for 3 hours at room temperature. An aqueous 
saturated solution of sodium hydrogen-carbonate and ethyl acetate were added to the mixture to separate 

20 liquids. The resulting organic layer was washed with water and then with saturated saline and dried over 
magnesium sulfate, and the solvent was distilled out under reduced pressure. The residue was purified 
through a silica gel column (eluted successively with mixtures of dichloromethane and methanol in ratios of 
100:1, 50:1 and 25:1), thereby obtaining 246 mg of a crude product. The product was recrystallized from a 
mixed solvent of dichloromethane and isopropyl ether to obtain 190 mg (yield: 48%) of the intended 

25 compound (210) as a pure product. 
C13H15F2N3O2 MH + = 284 







H 


C 


N 


30 


Calculated % 


5.34 


55.12 


14.83 




Found % 


5.33 


55.09 


14.93 



Melting point: 134-1 35 # C 
1 H-NMR (5, CDCI3): 

36 0.84(3H,d,J = 7.2Hz), 2.30-2.39(1 H,m), 2.67-2.77(1 H,br,s). 3.83(1 H,dd;J = 5.4Hz,1 1 .2Hz), 3.99- 
(1H,dd;J = 3.2Hz,11.2Hz), 4.76(1 H,d f J = 1 4.0Hz), 4.97(1 H,d,J = 1 4.0Hz), 5.28(1 H,s), 6.69-6.78(2H,m), 7.36- 
7.43(1 H,m), 7.75(1 H,s), 7.91(1 H,s). 



40 



Example 1 54: 



45 




50 



55 



In a mixed solution of 5 ml of water and 2.5 ml of acetone, were dissolved 144 mg of N- 
methyimorpholine oxide (50% aqueous solution), and 36 u\ of osmium tetroxide (4% aqueous solution) and 
an solution of 247 mg of the compound (207) in 2.54 ml of acetone were added successively to the 
resulting solution. After stirring overnight at room temperature, 100 ml of osmium tetroxide (4% aqueous 
solution) were added to the mixture, followed by stirring further for 24 hours at room temperature. To the 
mixture, was added a 10% aqueous solution of sodium hydrogensulfite, followed by extraction with ethyl 
acetate. The resultant organic layer was washed with saline and dried over magnesium sulfate, and the 
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70 



75 



Z Z r S ? ° Ut Und8r redUC8d Pr8SSUre " 1116 residue was P urified th ~"9h a silica gel column 

w lT V T ^ °' h8Xan9 3nd 6thyl aCe,a,e in rahos of 10:1 and 4 1 >- obta nl 

S ! NMR (l a CD a Cl3) Pr ( } in 8 S0 ' id f0fm ^ 23 m9 ° f diaStere0 ™ < 211b > "Oh pST 



HO 

(211b) 



20 



25 



See the description of the compound (211a). Solid 
1 H-NMR (S, CDCI 3 ): 



/iuL 3 ? 3 « ,d L Ji7 - 2H2) ' 2 - 34 - 244 ( 1H - m ). 2.93(1 H.dd;J = 3.6H 2 ,9.6H 2 ). 3.1 9(1 H,dd;J = 3.6H 2 .9.6H 2 ) 

?«^'^^ u ^ HldcW " MHl - 1MHl »- 450 < 1H - S >' e-57-6.64(1H,m), 6.70-6.75(1 H.m, 
/.oi(i5M,m). 7.39-7.45(1 H,m). 

Example 155: 



3.82- 
7.18- 



30 



35 




CHO 
(212) 



F 



40 



45 



SO 



fln n » i? I" d ' c o h ' 0r ° m ® thane - were di ssolved 96 ui (2.2 equivalents to the substrate) of oxalyl chloride, 
and a solutoon of 185 ui (4.8 equivalents to the substrate) of dimethyl sulfoxide in dichloromethane (0.9 ml) 
was added dropvv.se to the resulting solution at -60'C in a nitrogen stream. After stirring for 5 minutes, a 
•ohbon of 142 mg (0.500 mmol) of the compound (210a) in dichloromethane (4.2 ml) was added dropXe 
Afte strnng for 30 minutes. 350 ul (5 equivalents to the substrate) of triethylamine were added The 
resultan mrxture was heated to room temperature. Water was added to the mixture, followed by extraction 
^.ce wrth dichloromethane. The resulting organic layer was washed twice with water and once wNh 
saturated saline and dried over magnesium sulfate, and the solvent was then distilled out under reduced 

Sn ?f T' ^ r !f Ue W3S PUrified thr ° U9h 3 Silica co,umn ( 9luted with dichloromethane.methanol = 
50.1), thereby obtaining 106 mg (yield: 75%) of the intended product (212) 

CaHnFzNsOs MH + = 262 







H 


C 


N 


55 


Calculated % 


4.66 


55.52 


14.94 




Found % 


4.68 


55.44 


14.96 
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5 



Melting point: 140-1 44' C 

1 H-NMR (5, CDCIa): „ n 

1. 01 (3H,d;J = 7.2Hz), 2.96-3.03(1 H.m). 4.62(1 H,d;J = 14.0Hz), 4.90(1 H.d.J = 1 4.0Hz). 5.16(1H,s). 6.73- 
6.81 (2H,m), '7.37-7.44(1H,m). 7.79(1 H,s), 7.86(1 H,s), 9.85(1 H.d;J = 3.2Hz). 

Example 1 56: 



10 



15 



35 




so In 0.36 ml of water, were suspended 36 mg (0.128 mmol) of the compound (212), and 17 mg (1-2 
equivalents) of hydroxylaminesulfonic acid were added to the suspension, followed by heating for 1.5 hours 
at 50'C To the resultant mixture. 21 mg of hydroxylaminesulfonic acid were added, followed by heating 
further for 40 minutes. Ethyl acetate and an aqueous solution of sodium hydrogencarbonate were added to 
the liquid reaction mixture to separate liquids. The resultant organic layer was washed with water and with 

25 saturated saline and dried over magnesium sulfate, and the solvent was then distilled out under reduced 
pressure. The residue was purified through a silica gel column (eluted with dichloromethane:methanol = 
100:1). thereby obtaining 12 mg of the intended product (202). 
CisH^NiOi MH + = 279 
Melting point: 181 -182* C 

30 'H-NMR («, CDCI 3 ): . , , . „ u , „ AA 

1.17(3H,d;J = 7.2Hz), 3.29(1 H,q;J = 7.2Hz), 4.82(1 H,d;J = 1 4.0Hz), 4.97(1 H,d;J = 1 4.0Hz), 5.44- 

(1 H.d;J = 0.8Hz). 6.74-6.82(2H,m), 7.39-7.46(1 H,m), 7.83(1 H,s), 7.84(1 H,s). 



Example 1 57: 



40 




45 



In 1 1 ml of methanol, were dissolved 110 mg of the compound (206), and 53 mg (1.1 equivalents) of p- 
toluenesulfonic acid monohydrate was added to the solution, followed by stirring for 20 minutes at 40'C. 
Water and ethyl acetate were added to the mixture to subject it to extraction. The resultant organic layer 
was washed with saturated saline and dried over magnesium sulfate, and the solvent was then distilled out 
so under reduced pressure. The residue was purified through a silica gel column to obtain 32 mg (yield: 58 /») 
of the intended compound (213) in an oily form. An optical purity of this compound was measured by high- 
performance liquid chromatography making use of a chiral column. The optical purity was 90.0% ee. The 
conditions for the analysis are described below. 

Column: Chiral Cell OB (internal diameter: 4 mm, length: 250 mm) 

55 Mobile phase: Hexane:isopropanol = 9:1 
Flow rate: 0.5 ml/min 

1H "Tl8(3HS?j C =e!8Hz). 2.50(1 H,t;J = 6.0Hz), 3.45-3.54(1 H.m), 3.72-3.79(1 H,m), 3.84-3.92(1 H,m), 6.82-6.88- 
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(1H,m) ( 6.92-8.98(1 Km), 7.83-7.90(1 H,m). 
Example 158: 



70 




75 



20 



25 



«J T . ] dlc K h 1 loromet 1 ha 1 ne - were dissolved 4 72 mg (2.36 mmol) of the compound (213). and 448 ul (2 5 

TT hyl m ; hy ' 8th8r ' 822 U ' (2 equiva,ents) of ^'propylamine and a cata ytic 
amount of 4-d.methylammopyridine were added to the solution, followed by overnight stirring at room 
tempa^re. Dichloromethane and water were added to the mixture to subject It to extraction. The resuZt 
orgamc layer was washed wrth water and with saturated saline and dried over magnesium sulfate and the 
"£ If 8 " diSti 'lf 1 ° Ut ^ P ~ ^ reSidue was P" rified *S«gh a siHca gel cot! 

eTJBn«™l<™S aC6tate = th6reby ° btainin9 485 m9 (yie ' d: M%) ° f the intend ^ d P r ° d " c * 
1 H-NMR (J. CDCI 3 ): 

^lHH:f-^ : i^ H e Z L / ^ 29 ? H,S) ' 3 - 85 " 368 ( 2H . m )- 3.87-3.94(1H,m). 4.56(1 H.d;J = 8.4Hz). 4.59- 
(1 H.d;J = 8.4Hz). 6.84-6.91 (1 H.m). 6.94-6.99(1 H.m). 7.85-7.92(1 H.m). 

Example 159: 



30 



35 




OMOM 



40 



45 



The intended compound (215) in an oily form was obtained as a 1:1 diastereomeric mixture in 
accordance with the alternative process for the synthesis of the compound (208) 
^-NMR (5, CDCI 3 ): 

t^l^^\^^^^" MHm ' 2 °8-2.22(1H.m)(a + b>. 2.78(1 H,d;J = 5.2Hz)<a + b>. 3.09- 
(1H.d;J = 5.2Hz). 3.33(1 H,s)<a>. 3.36(1 H.s)<b>. 3.1 9-3.38(1 H.m)<a + b>. 3.45-3 54(1 HmKa + b> isTOHsKa) 
4.61(1H.sXb>.6.75^.88(2H.m)<a + b>.7.32-7.45(1H.m)(a + b>. * ' 457(2H,s)<a> ' 

Example 160: 



50 



55 




In 2.5 ml of dimethylformamide, were dissolved in 500 mg of the compound (213), and 715 mg of 
.m.dazole and 715 u\ of t-butyldiphenylsilyl chloride were successively added to the solution, followed by 
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stirring for 2.5 hours at room temperature. Ethyl acetate and water were added to the reaction mixture to 
separate liquids. The resultant organic layer was washed with water and with saturated saline and dried over 
magnesium sulfate. The product was purified through a silica gel column (eluted with hexane:ethyl acetate 
= 9:1), thereby obtaining 939 mg of the intended product (216) in a solid form. 

'H-NMR (5, CDCI3): „ 1>MJ1 

094(9Hs) 1.19(3H,d;J = 10.0Hz). 3.58(1H,m). 3.75(1 H,ddd;J = 10.0Hz,5.2Hz,0.8Hz), 3.94- 
(1H,ddd;J = io.OHz,6.8Hz,1.6Hz), 6.82-6.87(1 H,m), 6.92-6.98(1 H,m). 7.29-7.44(6H,m), 7.49-7.52(2H.m), 7.57- 
7.61 (2H,m), 7.79-7.85(1 H.m). 



10 Example 161: 

H2C*>A^ 0TBDPS 
15 F Yj) (217) 



A solution of 438 mg (1.00 mmol) of the compound (216) in 4.4 ml of diethyl ether was added dropwise 
to 3 0 ml of a 1.0 M diethyl ether solution of trimethylmagnesium chloride at room temperature in a nitrogen 
stream followed by stirring for 2.5 hours at room temperature. After an aqueous solution of ammonium 
chloride was added to the resultant mixture, it was subjected to extraction with ethyl acetate. The extract 

25 was washed with water and with saturated saline and then dried over magnesium sulfate. Azeotropic 
distillation with toluene gave 524 mg of a solid product. 

The product in an amount of 262 mg was dissolved in 2.5 ml of dichloromethane, and 69 wl of a boron 
trifluoridediethyl ether complex were added dropwise to the solution while chilling with ice water. After 
stirring for 10 minutes, an aqueous solution of sodium hydrogencarbonate was added to the reaction 

30 mixture followed by extraction with dichloromethane. The extract was washed with water and with saturated 
saline and dried over magnesium sulfate, and the solvent was then distilled out under reduced pressure. 
The residue was purified through a silica gel column (eluted with hexane:ethyl acetate = 20:1). thereby 
obtaining 174 mg of the intended product (217) as an oily product. 

'H-N'MR (5, CDCI3): jj , „ JU 4 .. u . , R . 

35 1.02(9H,s). 1.17(3H,d;J = 6.8Hz). 2.72-2.80(1 H.m). 3.50(1 H.dd;J = 6.4Hz.10.0Hz) 3.64- 
(1H.dd;J = 5.2Hz.1 0.0Hz). 5.13(1H.s), 5.23(1H.s). 6.71-6.78(2H.m). 7.04-7.1 1 (1 H.m). 7.31-7.43(6H,m). 7.58- 
7.63(4H.m). 



40 



Example 162: 



Q 



45 




OTBDPS /it JL .OTBDPS 



V 



(218) 



The process for the synthesis of the compound (208) was followed. As a result of proton NMR analysis, 
the diastereomeric ratio of an oily product (218) was found to be 1 :2. 

1H "T92(3Hd D J C =8 8Hz)(a>. 0.97(3H.d;J = 8.8Hz)<b>. 1 .03(9H.s)<b>. 1 .06(9H,s)<a>, 1. 96-2.05(1 H,m<b>. 2.14- 
55 222(1H.mXa>.' 2.78(1 H.d; J = 5.2Hz)<b>. 2.79(1 H.d;J = 5.2Hz)(a>. 3.08(1 H,d;J = 5.2Hz)<b>. 3.17(1H.d;J = 5.2Hz)- 
<a> 3 45-3.66(2H,m)<a + b>. 6.70-6.82(2H.m)<a + b>. 7.30-7.45(6H,m)(a + b>. 7.59-7.68(4H.mXa + b>. 
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Example 163: 




OTBDPS 



10 




OTBDPS 



(218) 



75 



20 



25 



30 



(Alternative process) 

In , 2 ml of tetrahydrofuran, were dissolved 72 mg (0.16 mmol) of the compound (216) and 3.2 ul (0 18 
mmol) of chloroiodomethane. The resultant solution was chilled to -78'C in a nitrogen stream To this 
wJ! VI (0 - 17 T mmo,) of a 1 - 5 M die,h y' ether solution of a methyllithium. lithium bromide complex 

rr,«f h ° PW,Se - . 6 r8SUltin9 miXtUre W3S Stirred for 1 hour whi,e heatin 9 it to room temperature. A 
saturated aqueous solution of ammonium chloride was added to the reaction mixture, followed by extraction 

TZZ * a< ? ate -, The . r9SUltan ' ° r9aniC ' ayer was washed with saturated salin °. dried and then con- 
, !lo 6r ' 6d preSSUr8, ,hereby 0btainin 9 86 m 9 of 30 oi| y compound (218). As a result of 
proton NMR analysis, the diastereomeric ratio of the product was found to be 1:1. 



Example 164: 



OEn 
(21S) 



„ ™* com P ound < 213 > < 223 m 9! 0.507 mmol) was dissolved in 5.0 ml of toluene, and 141 mg (0.609 
mmol) of srfver ox.de and 84 ul (0.710 mmol) of benzyl bromide were added to the solution, followed by 
storing for 7 days at room temperature. The reaction mixture was l/iltered through Celite, and the resultant 
filtrate was washed w,th ether. The filtrate was concentrated and then purified by column chromatography 
on s,l.ca gel (eluted wrth hexane and then hexane:ethyl acetate =- 12:1), thereby obtaining 66 mg (yield 
io 44%) of a compound (219) as a colorless oily product. uw 
'H-NMR (5, CDCIa): 

/iuw 21( ?^u: 7 ' 0HZ) ' 354 < 1H - dd ; J = 8-8H 2 .5.5H2). 3.60-3.70(1 H.m), 3.82(1 H.dd;J = 8.8,3.6Hz), 4.47- 
(1 H,d;J = 1 1 .9Hz), 4.54(1 H,d;J = 1 1 .9Hz), 6.80-6.98(2H,m), 7.20-7.40(.5H,m), 7.82-7.88(1 H.m). 

45 Example 165: 



so 



55 





OEn 



(220) 



In 2ml of anhydrous tetrahydrofuran, were dissolved 66 mg (0.23 mmol) of the compound (219) and 18 
Ul (0.25 mmol) of chloroiodomethane. The resultant solution was chilled to -78 -C. To this solution, 0.16 ml 
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(0.24 mmol) of a 1.5 M diethyl ether solution of a methyllithiunv lithium bromide complex was added 
dropwise. The resulting mixture was then heated to room temperature and stirred for 2.5 hours. A saturated 
aqueous solution of ammonium chloride was added to the reaction mixture, followed by extraction with ethyl 
acetate. The resultant organic layer was washed with saturated saline, dried over anhydrous magnesium 
sulfate and then concentrated under reduced pressure, thereby obtaining 60 mg (yield: 86%) of a 
compound (220) as an oily product. 

Incidentally, the compound (220) is a 1:1 mixture of diastereomers. 
'H-NMR (5, CDCIa): 

0 97(3H d\J = 7.2Hz)<a>, 1.01(3H,d;J = 7.5Hz)<b>. 2.1 4-2.1 8(1 H,m)<a>. 2.20-2.28(1 H,m)<b>, 2.77-2.80(2H,m)- 
<a + b>, 3.07-3.10(2H.m)<a + b>, 3.24-3.32(2H,m)<a + b>, 3.38-3.46(2H,m)(a + b), 4.40-4.52(4H,m)<a + b>, 6.75- 
6.84(4H,m)<a + b>, 7.26-7.40(12H,m)<a + b>. 

Preparation Examples 

Preparation examples from the compound (202) to a final compound will hereinafter be described. 
Preparation Example 8: 



20 



25 




30 



To 33 g of the compound (202), 33 ml of H 2 0 and 172 ml of 0,0-diethyl dithiophosphate were added, 
and the mixture was heated and refluxed for 30 minutes. The reaction mixture was cooled back to room 
temperature and added with water, followed by extraction with ethyl acetate. The resultant ethyl acetate 
layer was washed with water and with saturated saline and dried over magnesium sulfate, and the solvent 
as was distilled out. To the resulting residue, 70 ml of diethyl ether were added to form crystals. The thus- 
formed crystals were collected by filtration to obtain the intended compound (35 g) as a crude product. The 
crude product (13.9 g) was dissolved in ethyl acetate, and the solution was washed with a 5% aqueous 
solution of sodium carbonate, and the solvent was then distilled out. The resultant residue was recrystalhzed 
from diethyl ether and diisopropyl ether, thereby obtaining 7.8 g of the intended compound (221). 

40 MH* = 313 

Melting point: 132-134 'C 

H 'Ti"(3h5?J C =^1H2), 3.71(1H.q;J = 7.1Hz), 4.55(1 H,d:J = 14.3Hz), 5.08(1 H,d;J = 14.3Hz), 6.71-6.80(2H,m). 
7.42-7.48(1 H.m), 7.80(1 H.brs), 7.94(1 H.s), 8.41 (1 H.brs). 



45 



SO 



55 
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Preparation Example 9: 



5 



70 




F 



75 



20 



The compound (221) (15.02 g) was dissolved in ethanol (150 ml), and ^bromo^-methvl- 
^.oacetophenone (14.97 mg, was added, followed by heating and refluxing for 1 hoi The Zd reaS 
mxture was chdtod to O'C and then neutralized with an aqueous solution of sodium InZX^ZS 
followed by extraction with ethyl acetate. The extract was washed with water and then saHne 

SISLST T*"! 2?* 6thyl aC8,ate W3S diSti,,ed 0Ut - Th ° -*» w^ Sed by 
ST 9 ?k P \ J**? 961 (S '° 2 ' 6,Ut8d With di <=hloromethane and then with a solution of 1% methanol * 
d,chlo^methane). thereby obtaining the intended compound (222) (10.19 g) as a solid product 



1 H-NMR («. CDCI 3 ) 



, hu 1 - 23 < 3H .d;J = 7.2Hz), 2.54(3H lS ). 4.05(1 H.q;J = 7.2Hz), 4.28(1 H,d;J = 14.4Hz). 4 88(1 H d J = 14 4Hz> 611 

7.33(2^ = 8.4*). 7.42 ( 1H,! 7.46-7.54(1 H.m)^ 7.66(1 H.s), 7^(2H br- 



Preparation Example 10: 



30 



35 



40 



,h.J° a K° IUti0n With the com P° und < 222 > I™* 9) dissolved in 150 ml of chloroform. 18 35 g of meta- 
chloroperbenzo.c acid were added, followed by stirring at room temperature. AfS the raw material 

« ssjS'jzt r added ? uid reac,ion mixture - fo,iowed by extraction ^ *^bTS 

STndTn L " h 33 , 9d „ 3 5 ° % Med aqueous so,ution of sodium hydrogencarbonate 
ZT^ D ?Z,r« ZT T°' dr f ° V6r ma9n6Sium SU,fate - Aft9r the solve "t was distL out unde 

^^^^^52™ chromat09raphy on si,ica 96,1 obta,nin9 the 

MH + = 491 
50 1 H-NMR (5, CDCfe): 

(2H!br^ = 8 ^ 7.47-7.55(1H.m). 7.67(1H.s). 7.69(1H.s). 7.87(1H,s). 8.02(2H,br-d:J = 8.4Hz), 8.10- 

55 Experimental Example 3: 

MCYsST^ G ?*\°! ' CR [" iC6 W6re inf8Cted thrOU9h ** tail veins wi * * Candida albicans 
MCY8622 stram (2 x 10= cfu/mouse). After 1 hour, the above compound (223) acc^rdin^lc^-pTe^n! 
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application was orally administered in a dose of 2.5 mg or 10 mg per kg of a mouse to the respective 
groups of mice. Observation was carried out for 7 days to calculate the average number of surviving days in 
each group. This average number was used as an index indicative of antifungal activity in vivo. 

5 [Result] 

The result of the experiment is shown in the following Table 5. 



70 



75 



20 



25 



Table 5 



Compound 


Average number of 
surviving days (days) 


2.5 mg/kg 


10 mg/kg 


F 


6.6 


7.0 



As apparent even from this result, the compounds prepared from the intermediates for synthesis by the 
preparation processes according to the present application exhibit excellent antifungal activity and are 
hence useful for the prophylaxis of and treatment for various mycotic infectious diseases. 

30 Claims 

1. A compound represented by the general formula: 



35 



40 



I OH / RM 




45 



50 



55 



wherein R 1 and R 2 are identical with or different from each other and denote ^ M \ ah ^. 
atom or hydrogen atom; R3 means a hydrogen atom or lower alkyl group; 1 , r and m may be .dent.cal 
wTor dlrent from each other and stand individually for 0 or 1 ; A is N or CH; W denotes an aromatic 
ring or a condensed ring thereof which may have one or more hetero-atoms and may have one or more 
suLtuent groups, or W denotes an aromatic ring or a condensed ring thereof wherein a part or the 
whole of an'aromatic ring or a condensed ring thereof which may have one or >™ >«"«™ £ 
may have one or more substituent groups is saturated, X means an aromatic ring wh.ch may hav .one 
or more substituent groups and may contain one or more hetero-atoms selected from N S and an 
alkanediyl group which may have one or more substituent groups, an alkened.yl group ^ may have 
one or more substituent groups, or an aikynediy. group which may have one « ™ W ; 
Y stands for a group represented by -S-, >SO, >S0 2 „ >C = S, >C = 0 -0-, >N-tf. >C-N OR or 
-(CH 2 )i in which R G means a hydrogen atom or lower alkyl group, and j stands for an integer o 1-4 
and Z denotes a hydrogen atom, halogen atom, lower alky, group, halogenated lower alkyl group, lower 
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alkoxy group, halogenated lower alkoxy group, hydroxyl group, thiol group, nitro group, cyano group 
lower alkanoyl group, phenyl group which may have one or more substituent groups, phenoxy grouo 
which may have one or more substituent group, imidazolyl group which may have one or more 
substituent groups, triazolyl group which may have one or more substituent groups, tetrazolyl group 
which may have one or more substituent groups, or amino group which may have one or more 
substituent groups, except for the case where W is a thiazole ringe, R3 is a methyl group, and Z is a 
hydrogen atom when 1 =1 and r = m = 0, or a salt thereof. 

The compound or the salt thereof according to Claim 1 wherein W denotes an aromatic ring or a 
condensed nng thereof which may have one or more hetero-atoms selected from N, S and 0 and may 
have one or more substituent groups, or W denotes an aromatic ring or a condensed ring thereof 
wherein a part or the whole of an aromatic ring or a condensed ring thereof which may have one or 
more hetero-atoms selected from N. S and 0. and may have one or more substituent groups is 
saturated. a K 

The compound or the salt thereof according to Claim 1 wherein W denotes an aromatic ring or a 
condensed ring thereof which may have one or more hetero-atoms. and may have one or more 
substituent groups. 

The compound or the acid-addition salt thereof according to Claim 1. wherein in the compound 
represented by the general formula (1). W means a group selected from the group consisting of groups 
represented by the fomulae: 

wherein Q means S. 0 or =CH 2 . T denotes =CH-. =N- or = N*-0-. and a ring E stands for an 
aromatic nng which may contain one or more hetero-atoms selected from the group consisting of N S 
and 0; X denotes a group selected from the group consisting of groups represented by the formulae:' 

R* r* H y H r 4 y y 

& 4 o # & & 

\ 

H V R< R s R 4 
J J . C - P Jry- 

\JL *W - c " c " ~ c = c ~ ^ 

wherein U means =CH-. =N- or =N+-0-. R 4 and R* are identical with or different from each other and 
denote individually a hydrogen atom or lower alkyl group, and n stands for 0 or 1; Y means a group 
selected from the group consisting of groups represented by the formulae: 

0 0 O 0 R 6 

II II II II | 

-S-..-S-. -S-. -0-. -C-. -S-. -C-. -(CHi),- 

0 
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wherein R s means a hydrogen atom or lower alkyl group, and j stands for an integer of 1-4; and 
denotes a group selected from the group consisting of groups represented by the formulae: 



wherein V means = CH-, =N- or =N + -0-, FV denotes a lower alkyl group, R 7 and R 8 are identical with 
or different from each other and stand individually for a hydrogen atom or lower alkyl group, R 9 is a 
group selected from the group consisting of halogen groups, -CN, 1 ,2,3-triazolyl group, 1 ,2,4-triazoiyi 
group, -S(0) n R 10 and -N-(R 10 ) 2 , in which R 10 is a hydrogen atom or lower alkyl group, and n stands for 
0or1. 

5. The compound or the acid-addition salt thereof according to Claim 2, wherein among the groups 
represented in Claim 2, the group represented by the formula: 




halogen. 



-R', -halogenated alkyl, -halogenated alkoxy, -N(R 7 )R 8 , -CN, -halogen, -OR 7 , -N0 2 , -H, 




H 




is a group selected from groups represented by the formulae: 




S 



O 




6. Compounds separately having the structural formulae: 
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"VS. 




Ah 



V 




or acid-addition salts thereof. 

0IM2?fr£-? .?Tr ati ? n , ° f 8CtiVe < 2R - 3S )- 3 -(2.4^ifluorophenyl)-3-hydroxy-2.methyl-4- 

( HI^AtnazoM-y^butyronitnle. wh.ch comprises reacting optically active (2S.3R)-2-(2 4- 

d,fluorophen y l)-3-methyl-2-(1H-1.2.4-triasoM- y l)methyloxirane with die%la.uminum cy anide 
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8. A process for the preparation of optically active (2R 1 3S).3-(2,4.difluorophenyl)-3-hydroxy-2-methyl-4- 
(1H-1,2,4-triazol-1-yl)butyronitrile, which comprises reacting optically active (2S,3R)-2-(2,4- 
difluorophenyl)-3-methyl-2-(1H-1 l 2,4.triazol-1-yl)methyloxirane with ytterbium cyanide. 

9. A process for the stereoselective preparation of optically active (2R,3S)-3-(2 t 4-difluorophenyl)-3- 
hydroxyl^-methyl^-CIH-l^^-triazol-l-ylJbutyronitorile, which comprises reacting optically active 
(2S,3R)-2-(2 l 4-difulorophenyl)-3-methyl-2-(1 H.-1 ,2,4-triazoM-yl) methyloxirane with acetonecyanohydrin. 

10. A process for the preparation of a compound represented by the formula: 



10 



15 



20 




OH R3 



25 



wherein W means a substituted thiazole ring, and A, R\ R 2 , R 3 . X Y, Z, r and m are as defined in 
Claim 1, or an acid-addition salt thereof, which comprises reacting a compound represented by the 
formula: ' - 



30 



35 



40 




wherein A, R\ R 2 and R 3 are as defined above, with a compound represented by the formula: 



45 



50 



55 



0 
tt 



wherein Hal is Br or CI, and X, Y, Z, r and m are as defined above. 
11. A process for the preparation of a compound represented by the formula: 
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PV 3 

fw.(XL-(Y),.Z 
H 



A ; J " f" R ' * Y : Z. r and m are as defined in Claim 1, and W means a substituted or 
unsubstituted, nitrogen-containing 5-membered heterocyclic ring or a condensed ring thereof or an 
acid-addition salt thereof, which comprises reacting a compound represented by the formula- 




R2 



wherein A. FT and are as defined in Claim 1, with a compound represented by the formula: 

Z v. .d 



wherein D is a group consisting of a substituted or unsubstituted, nitrogen-containing 5-membered 
heterocyclic ring or a condensed ring thereof, and Z is H or CH 3 . 

12. A process for the preparation of a compound represented by the formula: 




wherein W means a substituted or unsubstituted 5-membered heterocyclic ring or a condensed ring 
thereof, and A, R\ #, R3, x. Y, Z, r and m are as defined in Claim 1. or an acid-addition salt thereof 
which comprises reacting a compound represented by the formula: 
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with a compound represented by the formula: 



(X) x -(Y) m -Z 
,Si(CH 3 ) 3 



wherein R 3 , X, Y, Z, r and m are as defined above. 
13. A process for the preparation of a compound represented by the formula: 




wherein A, R 1 , R 2 , R 3 , W. X, Y, Z, r and m are as defined in Claim 1, or an acid-addition salt thereof, 
which comprises reacting a compound represented by the formula: 



R3 

CH 2 



R2 



wherein A, R\ R 2 , R 3 , W. X, Y ( Z ( r and m are as defined above, with meta-chloroperbenzoic acid and 
then with sodium 1 ,2,4-triazoie or sodium 1 ,3-imidazole. 

14. A pharmaceutical composition comprising a compound represented by the general formula (1): 
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J*1 



u 

wherein R 1 and R* are identical with or different from each other and denote individually a halogen 
atom or hydrogen atom; means a hydrogen atom or lower alkyl group; r and m may be identical 
with or different from each other and stand individually for 0 or 1; A is N or CH; W denotes an aromatic 
nng which may have one or more substituent groups and may contain one or more hetero-atoms 
selected from N. S and 0, or a condensed ring thereof; X means an aromatic ring which may have one 
or more substituent groups and may contain one or more hetero-atoms selected from N, S and O, an 
alkanediyl group which may have one or more substituent groups, an alkenediyl group which may have 
one or more substituent groups, or an alkynediyl group which may have one or more substituent group- 
Y stands for a group represented by -S-, >S0. >S02. >C = S. >C = 0. -0-. >N-R«, >C = N-OR 5 or- 
(CHzJj, in which R 5 means a hydrogen atom or lower alkyl group, and j stands for an integer of 1-4- and 
Z denotes a hydrogen atom, halogen atom, lower alkyl group, halogenated lower alkyl group, lower 
alkoxy group, halogenated lower alkoxy group, hydroxy! group, thiol group, nitro group, cyano group 
lower alkanoyl group, phenyl group which may have one or more substituent groups, phenoxy group 
which may have one or more substituent groups. imida20lyl group which may have one or more 
substituent groups, triazolyl group which may have one or more substituent groups, tetrazolyl group 
which may have one or more substituent groups, or amino group which may have one or more 
substituent groups, except for the case where W is a thiazole ringe, R 3 is a methyl group, and Z is a 
hydrogen atom when r = m = 0, or an acid-addition salt thereof and a pharmaceutical^ acceptable 
salt. 

15. The compound or the salt thereof according to Claim 1 wherein W denotes an aromatic ring or a 
condensed ring thereof which may have one or more hetero-atoms other than one sulfur atom, and may 
have one or more substituent groups. 

16. The compound or salt thereof according to Claim 1 wherein W denotes an aromatic ring which may 
have one or more hetero-atoms other than one sulfur atom, and may have one or more substituent 
groups; 

W denotes a condensed ring consisting of an aromatic ring which may have one or more hetero- 
atoms other than one sulfur atom, and may have one or more substituent groups and an aromatic ring 
which may have one or more hetero-atoms, and may have one or more substituent groups; or 

W denotes an aromatic ring or a condensed ring wherein a part or the whole of the above- 
mentioned ring is saturated. 

17. The derivative or the acid-addition salt thereof according to Claim 1, wherein R' is a member 
represented by a sulfur atom-containing 5-membered heterocyclic ring having a substituent group and 
selected from the following group: 

-£~\ -III 

s s 

with the proviso that R 1 is not a thiophene ring substituted by a halogen atom, and R' is not a thiazole 
nng substituted by a methyl group or chlorine atom when A is a nitrogen atom, or a condensed ring of 
a sulfur atom-containing 5-membered heterocyclic ring, which may be partly or entirely saturated, has a 
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substituent group and is selected from the following group: 





wherein V, W, X, Y and Z are individually a nitrogen atom, oxygen atom, sulfur atom or carbon atom. 

18. The derivative or the acid-addition salt thereof according to Claim 1, wherein R 1 is a member 
represented by a sulfur atom-containing 5-membered heterocyclic ring having a substituent group and 
selected from the following group: 



with the proviso that R 1 is not a thiophene ring substituted by a halogen atom, and R 1 is not a thiazole 
ring substituted by a methyl group or chlorine atom when A is a nitrogen atom, or a condensed ring of 
a sulfur atom-containing 5-membered heterocyclic ring, which may be partly or entirely saturated, has a 
substituent group and is selected from the following group: 



wherein V and W are individually a nitrogen atom, oxygen atom, sulfur atom or carbon atom, and A is 
= CH- or =N-. 

19. The derivative or the acid-addition salt thereof according to Claim 1, wherein R 1 is a member 
represented by a sulfur atom-containing 5-membered heterocyclic ring having a substituent group and 
selected from the following group: 



with the proviso that R 1 is not a thiophene ring substituted by a halogen atom, and R 1 is not a thiazole 
ring substituted by a methyl group or chlorine atom when A is a nitrogen atom, or a condensed ring of 
a sulfur atom-containing 5-membered heterocyclic ring, which may be partly or entirely saturated, has a 
substituent group and is selected from the following group: 
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20. Tfce derivative or the acid-addition salt thereof according to Claim 1, wherein FV is a member 

SI!f e H I V f" ,fur . atom - containi "9 5-membered heterocyclic ring having a substituent group and 
selected from the following group: 

55 
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/:> /? /p 



H 



wherein Q'-Q 5 are individually a nitrogen atom or carbon atom, with the proviso that R 1 is not a 
thiophene ring substituted by a halogen atom, and R 1 is not a thiazole ring substituted by a methyl 
group or chlorine atom when A is a nitrogen atom, wherein V is as defined in claim 17. 

21 The derivative or the acid-addition salt thereof according to Claim 1, wherein R 1 is a member 
represented by a sulfur atom-containing 5-membered heterocyclic ring having a substituent group and 
selected from the following group: 

with the proviso that R 1 is not a thiophene ring substituted by a halogen atom, and R 1 is not a thiazole 
ring substituted by a methyl group or chlorine atom when A is a nitrogen atom, wherein V is as defined 
in claim 17. 

22. The derivative or the acid-addition salt thereof according to Claim 1, wherein the halogen atom is a 
chlorine atom, bromine atom, iodine atom or fluorine atom. 

23. A process for the preparation of a derivative represented by the general formula: 




wherein 



140 



EP 0 667 346 A2 



o 



A is =CH- or = N-, 

halogenTmTnf"" 081 ^ " "* ^ ^ *"* tadMdua * 3 hydro 9 en atom «r 

R' means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
add-on o a sulfur atom and has a substituent group; or a condensed ring of a 5-membered 
heterocyCc nng wh.ch may contain one or more other hetero-atoms in addition to a sulfur atomll 
hi . *££ t ? T0UP ' * ^ rin9 WhiCh may ^ 0ne or more hetero-atoms aT 

TtoJTT^ 9r0UP: ° r 3 ^ ° f entifely ^ »"9 ««Bof. or an acid-addij 

satt thereof whrch composes, upon the preparation of the derivative or the acid-addition salt thereof 
add.ng a 2-halo-acetophenone represented by the general formula: 




™Z?,«h ° * 3 a c ° 96n at0m ' 3nd L and M have the same meani "9 as defined above, to a 
SE^^rV T 6mbered het9r0CyCliC rin 9 or a ™9 hereof or a parti 0 

ent ely saturated condensed ring thereof in the presence of an n-alkyllithium to react them and Ln 
adding 1 ,2,4-tnazole and sodium hydride to the resulting reaction product to react them. 

24. A process for the preparation of a derivative represented by the general formula: 




wherein 

A is =CH- or =N-, 



halogen n atom a ^d dentiCal * " ^ indMd ^ a hydrogen atom or 

^HiflT" 8 3 * membered he terocyclic ring which may contain one or more other hetero-atoms in 
addit,on to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered 

r«St, nn9 ; Ch C ° ntain ° ne ° r m ° re 0ther hete '°-a°™ addition to a sulfur atom and 
has a subsbtuent group, w,th an aromatic ring which may contain one or more hetero-atoms and may 

iTth^ H 8n K 9r ° UP: 0r 3 ^ ° r entire ' y SatUrated cond ^ed ring thereof, or an acid-addition 
rf ri„n ? "T^' "P°" the preparation of the derivative or the acid-addition salt thereof, 

n^ SlL COrr6SP ! ? L Va * 6 COntainin9 3 c y an 0Phenyl- S ubstituted 5-membered heterocyclic 
nng with sodium azide and triethylamine hydrochloride. ^^y^ 

25. A process for the preparation of a derivative represented by the general formula 
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wherein 

L and IvTareVenti'cal with or different from each other and denote individually a hydrogen atom or 

halogen atom, and . o . 

Ri means a 5-membered heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered 
heterocyclic ring, which may contain one or more other hetero-atoms in addition to a sulfur atom and 
has a substituent group, with an aromatic ring which may contain one or more hetero-atoms and may 
have a substituent group; or a partly or entirely saturated condensed ring thereof, said I ^nvat.yes being 
substituted by an alkyl group at a 3- or 4-position of a tetrazole ring, or an acid-addrbon salt thereof, 
which comprises, upon the preparation of the derivative or the acid-addition salt thereof, reacting rts. 
corresponding derivative containing a tetrazole . phenyl-substitirted 5-membered heterocyclic ring with 
an alkyl halide. 

26. A process for the preparation of a derivative represented by the general formula 




wherein 

L a^STere Vertical with or different from each other and denote individually a hydrogen atom or 

hal °ff n me°aTs Ttmembered heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of » ^«^er~ 
heterocyclic ring, which may contain one or more other hetero-atoms in addition to a sulfur atom and 
has a substituent group, with an aromatic ring which may contain one or more hete ro-atoms and may 
have a substituent group; or a partly or entirely saturated condensed ^^■^ - 2^SoT 
salt thereof, which comprises, upon the preparation of the denvative or the ac.d-add,tton salt thereof 
reacting its corresponding derivative containing a halophenyl-substituted 5-membered heterocyclic ring 
with 1 ,2.5-triazole and sodium hydride. 

27. A process for the preparation of a derivative represented by the general formula 
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10 



L A 



1 OH 




M 



55 



wherein 

J s A is = CH- or =N-, 

halogen n atom a ani dentiCal ^ °' ^ ^ ^ den ° t6 individuall V a ^rogen atom or 

aHH , R ' m f 3,13 a 5- mem be^d heterocyclic ring which may contain one or more other hetero-atoms in 
addition to a sulfur atom and has a substituent group; or a condensed ring of a 5-membered 

20 heterocycl-c nng, wh.ch may contain one or more other hetero-atoms in addition to a sulfur atom and 
has a substituent group, with an aromatic ring which may contain one or more hetero-atoms and may 
have a substituent group; or a partly or entirely saturated condensed ring thereof, or an acid-addition 
salt thereof, which comprises, upon the preparation of the derivative or the acid-addition salt thereof 

SI" 9 T . corre fP™ di "9 derivative containing a 1,2,4-triazole-phenyl-substituted 5-membered 
« heterocyclic ring with 1 ,2.4-triazole and sodium hydride. 

28 " ?l P r h r?T f rOCe ^- 0f C ° mP0Und aCC ° rding t0 Claim 23 ' wherein * 9 c ° m P°"<* containing the 
Tlfl, ° CyC,,C L nn9 iS ^^^^"'"^PhenyDthiazole. and the 2-halo-acetophenone is 2- 

cnloro-2 ,4 -difluoroacetophenone. 

o 

29 " JlTTT" 0 " P /?. C6S C S ° f * e com P° und accordi "9 to Claim 23, wherein the compound containing the 
nZt c , ? 0 J, t 4 h , e j 5 ; memb9red heterocyclic ring is 6-cyanobenzothiazole. and the 2-halo-acetophe- 
none is 2-chloro-2*,4'-difluoroacetophenone. 

5 30. A process for the preparation of 1-(2.4slifluorophenyl)-1-(6-thiocarbamoylben 2 othiazol-2-yl).2-(1 H-1 2 4- 
triazol-1-yl)ethanol, which comprises reacting hydrogen sulfide gas with 1-(2.4-difluorophenyl)-1-(6- 
cyano-benzothiazol-^yD-^IH-l^^triazol-yDethanol and triethylamine. 

31. A process for the preparation of 1-(2.4-difluorophenyl)-1-(6-(4-meth y lthia Z ol-2- y l)-benzothia2ol-2-yl)-2- 
T^r^ ^T 1, WhiCh com P rises reacti "9 sodium hydrogencarbonate and bromoacetone 
w«th 1 -(2,4-d.fluorophenyl)-l-(6-thiocarbamoylbenzothiazol-2-yl)-2-(1 H-1 ,2,4-triazoM -yl)ethanol. 

32. A process for the preparation of 1-(2,4-difluorophenyl)-1-6-(thiazol-1-yl)-benzothiazol-2-yl)-2-(1H-1 2 4- 

llS°MM y ) ?S 01, r!" C |! . C u 0mP , riS9S reaCtin9 1 -< 2 - 4 - di,lu ° r °Phenyl)-1-(6-thiocarbamoylbenzothiazol-2- 
yih2-(1H-1,2.4-triazol-1-yl)ethanol with b romoacetaldehyde dimethylacetal. 

331 f,u?f. S ?. f ° r , the preparation of 1 -( 2 ' 4 -difluorophenyl)-1-(4-(4K:arbamo y lthiazol-2-yl)-thiophen-2-yl)-2- 
1H-1.2,4.tnazol : 1-yl)ethanol. which comprises reacting 1-(2,4-difluorophenyl)-1-(4- 
h.ocarbamoyHh.ophen-2-yl)-2-(1H-1.2.4.triazol.1-yl)ethanol wi th a -bromoethylpyruvic acid to form 1- 
(2.4-d.fluorophenylH-(4-(4-etho^ and 
then reacting this compound with ammonia. 

34. A Process for the preparation of 1-(2,4-difluorophenyl)-1-(4-(4-cyanothiazol-2-yl)-thiophen-2- y l)-2-(1H- 
1.2,4-tnazol- -yl)ethanol, which comprises reacting 1-(2,40ifluorophenyl)-1-(4-(4^arbamoylthiazol-2-yl)- 
thiophen-2-yl)-2-(1H-1,2,4-triazol-1-yl)e thanol with phosphorus oxychloride. 

35. A process for the preparation of a compound represented by the general formula: 
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wherein R means a lower alkyl group, Pr denotes a protecting group for a hydroxyl group, and L stands 
for a leaving group, or a salt thereof, which comprises protecting the hydroxyl group of a compound 
represented by the general formula: 



HO" \/ C0 2R 1 



(1) 



wherein R means the same group as defined above, and R 1 denotes a hydrogen atom or a protecting 
group for a carboxyl group, by a protecting group to form a compound represented by the general 
formula: 



or 



(2) 



wherein R R 1 and Pr each mean the same groups as defined above, then deblocking the protecting 
group for the carboxyl group of the compound represented by the formula (2) to form a compound 
represented by the general formula: 



Or 



(3) 

R 

wherein R and Pr each mean the same groups as defined above, and further reacting the compound 
represented by the formula (3) with a compound represented by the formula: LH in whtch L means the 
same group as defined above. 

36. A process for the preparation of a compound represented by the general formula: 

R 




wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, or 
a salt thereof, which comprises reacting a compound represented by the general formula: 



144 



EP 0 667 346 A2 



10 



PtO' Y (5) 



wherein Ft and Pr each mean the same groups as defined above, and L denotes a leaving group with 
compound represented by the general formula: 



75 




wherein Xs each mean the same groups as defined above, and Y means a chlorine, bromine or iodine 
20 atom, or a reactive derivative thereof. 

37. A process for the preparation of a compound represented by the general formula: 

25 



30 




35 



,S Ln I „ ' 9r ° UP ' * 3re identica, 10 or different from each °»»r and denote 

'"*7. Z ? 3 I T" ° r ha '° 9en at0m • a " d Pr Stands ,or a P ro,ectin 9 9™P a hydroxvl group, or 
a salt thereof, wh.ch comprises reacting a compound represented by the general formula- 



R 

40 O, I jOPr 



45 



50 



38. 



S?h vm , !T? e3Ch m9an th6 S3me gr0ups as defined above > with triphenylphosphonium 
me hyhde derived from methyitriphenylphosphonrum chloride, methyltriphenylphosphonium bromide or 
methy triphenylphosphonium iodide, or with trimethylsilylmethylmagnesium chloride, trimethylsilyl- 
methylmagnesium bromide or trimethyisilylmethyllithium. 

A process for the preparation of a compound represented by the general formula: 



55 
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wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, or 
a salt thereof, which comprises reacting a compound represented by the general formula: 




wherein R. Xs and Pr each mean the same groups as defined above, with a peroxy acid. 
39. A process for the preparation of a compound represented by the general formula: 




OPr 



I (13) 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, or 
a salt thereof, which comprises reacting a compound represented by the general formula: 




wherein R Xs and Pr each mean the same groups as defined above, with chloromethyllithium formed 
from chloroiodomethane or bromochloromethane. or with dimethyl-sulfoxonium methyl.de, dimethylsul- 
fonium methylide. diethyl-sulfoxonium methylide or diethylsulfonium methylide. 

40. A process for the preparation of a compound represented by the general formula: 
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75 



20 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
.nd,v.dually a hydrogen or halogen atom, and Pr stands tor a protecting group for a hydroxyl group or 
a salt thereof, which comprises reacting a compound represented by the' general formula- 



OPr 




25 wherein R. Xs and Pr each mean the same groups as defined above, with an oxidizing agent. 
41. A process for the preparation of a compound represented by the general formula: 



30 



35 



Me' S i' OH R 




40 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
ind.v.dually a hydrogen or halogen atom, Pr stands for a protecting group for a hydroxyl group R* 
means a lower alkyl group, and R3 denotes a methyl or lower alkoxy group, or a salt thereof, which 
comprises reacting a compound represented by the general formula: 



45 



50 




55 



wherein R, Xs and Pr each mean the same groups as defined above, with an alkoxydimethylsilylmethyl- 
magnesium halide or dialkoxymethylsilylmethylmagnesium halide. 

42. A process for the preparation of a compound represented by the general formula: 
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X 



wherein R means a lower alky! group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and Pr stands for a protecting group for a hydroxyl group, or 
a salt thereof, which comprises reacting a compound represented by the general formula: 




X 



wherein R, Xs and Pr each mean the same groups as defined above, R 2 means a lower alkyl group, 
and R 3 denotes a methyl or lower alkoxy group, with a peroxy acid in the presence of a base. 

43. A process for the preparation of a compound represented by the general formula: 




wherein R means a lower alkyl group. Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, Pr stands for a protecting group for a hydroxyl group, and A 
means CH or a nitrogen atom, or a salt thereof, which comprises reacting a compound represented by 
the general formula: 



X) (20) 



wherein R, Xs and Pr each mean the same groups as defined above, with 1 ,2.4-triazole or imidazole, or 
a salt thereof. 
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44. A process for the preparation of a compound represented by the general formula: 



L R 



OPr 




wherein R means a lower alkyl group. Xs are identical to or different from each other and denote 
<nd.v.dually a hydrogen or halogen atom, Pr stands for a protecting group for a hydroxy! group, and L 
means a leaving group, or a salt thereof, which comprises halogenating. alkylsulfonating or arylsul- 
fonating a compound represented by the general formula: 




wherein R, Xs and Pr each mean the same groups as defined above. 
45. A process for the preparation of a compound represented by the general formula: 




wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom. Pr stands for a protecting group for a hydroxy! group, and A 
means CH or a nitrogen atom, or a salt thereof, which comprises reacting a compound represented by 
the general formula: 




wherein R. Xs and Pr each mean the same groups as defined above, and L denotes a leaving 



group. 
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with 1,2,4-triazoie or imidazole, or a salt thereof. 
46. A process for the preparation of a compound represented by the general formula: 



10 




15 



20 



25 



30 



wherein R means a lower alky! group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and A means CH or a nitrogen atom, or a salt thereof, which 
comprises deblocking Pr, which is a protecting group for a hydroxy! group, in a compound represented 
by the general formula: 




wherein R, Xs and A each mean the same groups as defined above, and Pr is a protecting group for a 
hydroxyl group. 

35 47. A process for the preparation of a compound represented by the general formula: 



40 



45 




50 



wherein R means a lower alkyl group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and A stands for CH or a nitrogen atom, or a salt thereof, 
which comprises reacting a compound represented by the general formula: 



55 
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75 



20 



25 




wherein R, Xs and A each mean the same groups as defined above, with an oxidizing agent. 
48. A process for the preparation of a compound represented by the general formula: 




30 



wherein R means a lower alkyl group. Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and A stands for CH or a nitrogen atom, or a salt thereof 
which comprises reacting a compound represented by the general formula: 



35 



40 




wherein R ( Xs and A each mean the same groups as defined above, with a hydroxyzine derivative. 
45 49. A compound represented by the general formula: 



50 



55 



wherein R means a lower alkyl group, Pr denotes a protecting group for a hydroxyl group, and L stands 
for a leaving group, or a salt thereof. 

50. A compound represented by the general formula: 
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Q^Js^OPr 

(33) 



70 



wherein R means a lower alkyi group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, Pr denotes a protecting group for a hydroxyl group, and Q 
stands for an oxygen atom or Chb. or a salt thereof. 

51. A compound represented by the general formula: 



75 



OPr 



20 




wherein R means a lower alkyi group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, and Pr denotes a protecting group for a hydroxyl group, or a 
salt thereof. 

30 52. A compound represented by the general formula: 



35 



40 



45 



50 



55 




wherein R means a lower alkyi group, Xs are identical to or different from each other and denote 
individually a hydrogen or halogen atom, Pr denotes a protecting group for a hydroxyl group, and M 
stands for a hydroxyl or leaving group, or a salt thereof. 

53. A compound represented by the general formula: 

^.OPr 




.. X 

wherein R means a lower alkyi group, Xs are identical to or different from each other and denote 
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individually a hydrogen or halogen atom, Pr denotes a protecting group for a hydroxy! group, and A 
stands for CH or a nitrogen atom, or a salt thereof. 

54. A pharmaceutical composition comprising a compound represented by the general formula: 




wherein R 1 and R 2 are identical with or different from each other and denote individually a halogen 
atom or hydrogen atom; R 3 means a hydrogen atom or lower alkyl group; I , r and m may be identical 
with or different from each other and stand individually for 0 or 1; A is N or CH; W denotes an aromatic 
ring or a condensed ring thereof which may have one or more hetero-atoms and may have one or more 
substituent groups, or W denotes an aromatic ring or a condensed ring thereof wherein a part or the 
whole of an aromatic ring or a condensed ring thereof which may have one or more hetero-atoms and 
may have one or more substituent groups is saturated, X means an aromatic ring which may have one 
or more substituent groups and may contain one or more hetero-atoms selected from N, S and 0, an 
alkanediyl group which may have one or more substituent groups, an alkenediyl group which may have 
one or more substituent groups, or an alkynediyl group which may have one or more substituent group; 
Y stands for a group represented by -S-, >S0, >S02, >C = S, >C = 0, -0-, >N-R 6 , >C = N-OR & or- 
(Chfe)], in which R 6 means a hydrogen atom or lower alkyl group, and j stands for an integer of 1-4; and 
2 denotes a hydrogen atom, halogen atom, lower alkyl group, halogenated lower alkyl group, lower 
alkoxy group, halogenated lower alkoxy group, hydroxy! group, thiol group, nitro group, cyano group, 
lower alkanoyl group, phenyl group which may have one or more substituent groups, phenoxy group 
which may have one or more substituent group, imidazolyl group which may have one or more 
substituent groups, triazolyl group which may have one or more substituent groups, tetrazolyl group 
which may have one or more substituent groups, or amino group which may have one or more 
substituent groups, except for the case where W is a thiazole ringe, R 3 is a methyl group, and Z is a 
hydrogen atom when 1 =1 and r = m = 0, or a salt thereof and a pharmaceutical^ acceptable salt. 

i. The pharmaceutical composition according to claim 54 which is suitable for use as an antifungal agent. 

f. The use of a compound according to any one of claims 1 to 6 and 15 to 22 for the manufacture of a 
fungicide effective in the treatment of dermatomycosis and viceromycosis. 

. A method for the treatment of plants having a fungal disease comprising dosing the plants with a 
composition comprising at least one of the compounds of claims 1 to 6 or 15 to 22. 

. The method according to claim 57 wherein the fungal disease is dermatomycosis or viceromycosis. 
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The present European patent application comprised at the time of filing more than ten claims. 

□ Only part of the claims have been paid within the prescribed time limit The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim (a): 



□ No claims fees have been paid within the prescibed time limit The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namery: 



see sheet B 



All further search fees have been paid within the fixed time limit The present Eurpean search report has 
been drawn up for all claims. 



□ Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application whtch relate to the 
inventions in respect of which search fees have been paid, namely claims: 



□ None of the further search fees have been paid within the fixed time limit The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 
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I LACK OF UNITY OF INVENTION 

Tha S**rcn Omaien eetwetn ffwi m» pntnt Eumpatn cmtmtw sopfcaaon oam not comply wwi tn» r«auram«m of unity of 

tnvartBon and r«at*s c aavtrat ww n a on * or croup* of invansons. 

namrty: 

ii) Lack of unity of invention 




The application lacks unity within the meaning of Article 82 
EPC, since all inventions are not so linked as to form a 
single general inventive concept. The separate inventions/ 
groups of inventions are: 

1. Claims 1 - 16, 22, 23, 45-48, 54-58 ( partially ), 24-34 

: Azole derivatives with 1 = 0,1 ; r = 0; m= 0,1 and 
their analogues and processes for their preparation 

2. Claims 1 - 16, 22, 23, 45-48, 54-58 ( partially ) : Azole 

derivatives with 1 = 0,1 ; r = 1; m= 0,1 and their 
analogues and processes for their preparation 

3. Claims 35, 49 : Carboxylic acid derivatives and their 

preparation 

4. Claims 36 - 48, 50 - 53 : ( 2,4-halodisubstituted ) 

propyl and butyl derivatives and their preparation 
These 4 inventions are clearly distinct from each other and 
thus are not so linked as to form a single inventive concept 
within the meaning of Article 82 and Rule 30 EPC. 

A. Final products 

The first invention as defined above 'inter alia' embraces 
the compound FLUCONAZOLE and its analogues ( compare A - N; 
R X / R a - F; 1=1; R 3 = H; W = aromatic ring with one or more 
heteroatoms; Z = H ) and other azole derivatives with aroma- 
tic and heterocyclic rings ( compare the documents (1) - (1^) 
cited in the search report ). Accordingly, a "common inven- 
tive concept" for the solution of the technical problem ( cf . 
Rule 27 (1) c and Guidelines C-II, 4.5, 4.6 ) underlying the 
present application, the provision of further ( substituted ) 
azole derivatives with antifungal activity, in the sense of a 
"special technical feature" ( see Rule 30 EPC ) is lacking so 
that both claimed inventions must be considered as alterna- 
tive solutions in comparison with the respective closest 
prior art. 
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LACK OF UNITY OF INVENTION 



imtrxson •« r»«l»» D w«r»l iiwioon* or arouoi of inwmxwiv 
MflMiy: 

B. Final products and intermediates 

Unity of invention is considered to be present involving 
intermediate and final products where the following condi- 
tions are fulfilled! 

1. the intermediate and final product have the same essen- 
tial structural element, in that: 

a. the basic chemical structure of the intermedi- 
ate and the final products are the same, or 

b. the chemical structures of the two products 
are technically closely interrelated, the inter- 
mediate incorporating an essential structural el- 
ement into the final product, and 

2. the intermediate and the final products are technically 
interrelated, this meaning that the final product is 
manufactured directly from the intermediate or is 
separated from it by a small number of intermediates. 

Having regard to the available prior art, no common novel 
technical ( structural ) elements rendering each of the re- 
spective claimed subject-matter novel over the respective 
prior art could be identified, with the consequence that the 
claimed products per se do not possess a common technical 
feature in order to belong to a single general inventive 
concept in the sense of Article 82 and Rule 30 (2) BPC. The 
requirements of a technical interrelationship and the same or 
corresponding special technical feature as defined in Rule 30 
(2) EPC shall be considered to be met, when all alternatives 
are of a similar nature. The respective ( structural ) novel 
elements, are different in comparison with the prior art, so 
that the solution according to the alleged invention consists 
in different series of families of compounds which insofar 
the basic reactions involving similar intermediates are al- 
ready known from the prior art, represent pure alternatives 
( analogues, homologues ) to the respective closest state of 
the art. 
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of wiry of 



Neither one the above cited structural features nor any cor- 
responding technical feature are present in all the independ- 
ent claims, so that the technical relationship between the 
subject-matter of the claims required by Article 82 and Rule 
30 (l) EPC is lacking, and the requirement for unity of in- 
vention is not fulfilled. There are/is no inventions/ groups 
of inventions having a solution of their own, which would 
have something in common and a technical link could be seen 
between them, which could form a common inventive concept 
and, thus would support the unity of the invention. 
The search has been carried out on the basis of the first in- 
vention as described above. The Applicant may want to re- 
strict the claims. If they were restricted to those dealing 
with any one of the above identified inventions/groups of in- 
ventions, they would then comply with the requirements of 
unity of invention. 

in summary, it follows that the regulatory function of Ar- 
ticle 82 EPC is not taken into due account ( prohibition of 
unjustified saving of fees and need for ready comprehensibil- 
ity ) . it would be unfair to regard as having unity of inven- 
tion those applications which, because of their heterogeneous 
content, entail a far greater than average expense in the 
procedure up to grant, especially in respect of search, since 
this expense must partly be born by the fees levied for other 
applications. Consequently, there is a lack of unity, and the 
different inventions not belonging to a single inventive con- 
cept are formulated as the different subjects in the communi- 
cation pursuant to Article 82 and Rule 30 EPC. 
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